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Foreword 




Schizophrenia Spectrum Disorders: Insights from Views 
Across 100 years 

Schizophrenia spectrum and related disorders such as schizoaffective and mood dis- 
orders, schizophreniform disorders, brief psychotic disorders, delusional and shared 
psychotic disorders, and personality (i.e., schizotypal, paranoid, and schizoid per- 
sonality) disorders are the most debilitating forms of mental illness, worldwide. 
There are 89,377 citations (including 10,760 reviews) related to "schizophrenia" 
and 2,118 (including 296 reviews) related to "schizophrenia spectrum" in PubMed 
(accessed on August 12, 2010). 

The classification of these disorders, in particular, of schizophrenia, schizoaf- 
fective and mood disorders (referred to as functional psychoses), has been debated 
for decades, and its validity remains controversial. The limited success of genetic 
studies of functional psyhoses has raised questions concerning the definition of 
genetically relevant phenotypes. 

Many researchers around the world have investigated schizophrenia spectrum, 
and related disorders from the perspectives of diagnostics, early detection of psy- 
chotic disorders, genetics, neuroscience, prognosis, and treatment. Therefore, these 
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fields have considerably expanded with new findings that were obtained through 
clinical and longitudinal observations and neuropsychological, neurophysiologi- 
cal, neuroimaging, neuroanatomical, neurochemical, molecular genetic, genomic 
and proteomic analyses, which have generated a necessity for syntheses across the 
functional psychoses. 

The present three- volume handbook is a collection that continues to achieve my 
goal of providing a comprehensive up-to-date state of the art overview of the lit- 
erature that addresses the challenges facing clinical and biological psychiatry. This 
series follows four recently published books: 

• Quality of Life Impairment in Schizophrenia, Mood and Anxiety Disorders. New 
Perspectives on Research and Treatment. Ritsner, Michael S.; Awad, A. George 
(Eds.), Springer, 2007, 388p. 

• Neuroactive Steroids in Brain Functions, and Mental Health. Novel Strategies 
for Research and Treatment. Ritsner, Michael S.; Weizman A. (Eds.), Springer 
Science+Business Media, B.V., 2008. 559p. 

• The Handbook of Neuropsychiatric Biomarkers, Endophenotypes, and Genes. 
Volumes I-IV. Ritsner, Michael S. (Ed.), Springer Science+Business Media, B.V., 
2009. 

Volume I: Neuropsychological Endophenotypes and Biomarkers. 231 pp. 
Volume II: Neuroanatomical and Neuroimaging Endophenotypes and 

Biomarkers. 244 pp. 
Volume III: Metabolic and Peripheral Biomarkers. 231 pp. 
Volume IV: Molecular Genetic and Genomic Markers. 232 pp. 

• Brain Protection in Schizophrenia, Mood and Cognitive Disorders. Ritsner, 
Michael S. (Ed.), Springer Science+Business Media, B.V., 2010. 663p. 

This handbook offers a broad synthesis of current knowledge about schizophrenia 
spectrum and related disorders. It is based on methodological pluralism regard- 
ing psychiatric nosology and raises many controversial issues, and limitations of 
categorical nosology of functional psychoses covering the ongoing debate on key 
conceptual issues that may be relevant for the development of DSM-V and ICD-1 1. 

Reflecting the copious amount of new information provided, the handbook has 
been divided into three volumes. Volume I contains 20 chapters and serves as 
an introduction and overview of theoretical issue, and neurobiological advances. 
The chapters in this volume review the schizophrenia construct, diagnosis and 
classification of the schizophrenia spectrum disorders, and schizotypy concept; 
present proof-of-concept Multidimensional Continuum Model of functional psy- 
choses and evolutionary models of autism; new findings regarding neurode- 
velopmental, neurodegenerative, and neurochemical abnormalities; genetic and 
environmental influences; changes in gene expression; neurotransmitter activity; 
brain imaging and morphological abnormalities in subjects with schizophre- 
nia and other psychotic disorders, methamphetamine psychosis as a model for 
biomarker discovery in schizophrenia and advances in proteomics. Our knowledge 
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of the genetics of schizophrenia and its borderlands is heavily indebted to the 
research and writings of Professor Irving Gottesman. The chapter that summa- 
rizes his contributions in that historical context is an invaluable contribution to the 
handbook. 

Volume II contains 19 chapters focusing on phenotypic and endophenotypic 
presentations of schizophrenia spectrum and related disorders. The authors dis- 
cuss psychopathology, stress, social anxiety, neuropsychological, neurocognitive 
and neurophysiological findings, endophenotype and neuroethological approaches, 
quality of life deficits, and risk for cancer morbidity and mortality. The authors also 
review advances and challenges in mapping the prodromal phases of psychosis, in 
the prediction and early detection of first-episode psychosis, early- and late-onset 
schizophrenia, the longitudinal course of these disorders, as well as the interface 
of acute transient psychoses, the association of metacognition with neurocogni- 
tion and function in schizophrenia, neurophysiology of cognitive dysfunction in 
schizophrenia, schizo-obsessive states, and risk for cancer morbidity and mortality 
in schizophrenia spectrum disorders. 

Volume III includes 18 chapters that provide a wealth of information regarding 
treatment approaches, comorbidity, recovery, and outcomes of schizophrenia and 
spectrum disorders; in particular, recovery-based treatment approaches, antipsy- 
chotic and neuroprotective-based treatment; prevention and early intervention 
in at-risk states for developing psychosis, psychotherapy, cognitive remediation, 
cognitive behavior therapy; and interventions targeting social and vocational dys- 
function in schizophrenic spectrum disorders. Furthermore, therapeutic approaches 
to schizophrenia with medical illness, comorbid substance abuse, suicidally, impli- 
cations for treatment and community support, the relationship between religios- 
ity/spirituality and schizophrenia, and the ethical ramifications of biomarker use 
for mood disorders are also reviewed and discussed. 

Since many of the contributors to this handbook are internationally known 
experts, they not only provide up-to-date state of the art overviews, but also clarify 
some of the ongoing controversies and future challenges and propose new insights 
for future research. The contents of these volumes have been carefully planned, 
organized, and edited. Of course, despite all the assistance provided by contributors, 
I alone remain responsible for the content of this handbook including any errors 
or omissions which may remain. Similar to other publications contributed to by 
diverse scholars from diverse orientations and academic backgrounds, differences 
in approaches and opinions, as well as some overlap, are unavoidable. 

This handbook is designed for use by a broad spectrum of readers including 
psychiatrists, neurologists, neuroscientists, endocrinologists, pharmacologists, psy- 
chologists, general practitioners, geriatricians, graduate students, and health care 
providers in the fields of mental health. It is hoped that this book will also be a 
useful resource for the teaching of psychiatry, neurology, psychology and policy 
makers in the fields of mental health. 

I would like to gratefully acknowledge all contributors from 16 countries 
(Australia, Brazil, Canada, China, Czech Republic, Denmark, Germany, Ireland, 
Italy, Israel, Japan, Spain, Switzerland, Ukraine, United Kingdom, and USA) 
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for their excellent cooperation. I wish to thank Professor William T. Carpenter, 
distinguished psychiatrist, who was willing to write the afterword for this hand- 
book. I also wish to take this opportunity to thank the wonderful staff in my clinical 
department as well as in other departments in Shaar-Menashe Mental Health Center 
(Director - Dr. Alexander Grinshpoon) for their commitment, support, and cooper- 
ation. I would like to thank my wonderful and generous friends, particularly Boris 
Altshuler, Anatoly Polischuck, and Stella Lulinsky. They always took the time to 
listen, even when I was just complaining. The support they have given me over the 
years is the greatest gift anyone has ever given me. Finally, I thank Springer Science 
Business Media B.V. for the goodwill and publication of this book, particularly Mr. 
Peter Butler, and Dr. Martijn Roelandse, publishing editors, who did their utmost to 
promote this project and provided valuable assistance that made the book possible. 

I sincerely hope that this handbook will further knowledge in the complex field 
of psychiatric disorders. 



Haifa, Israel 
March, 2011 



Michael S. Ritsner 
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Chapter 1 

Negative Symptoms Across the Schizophrenia 
Spectrum: Phenomenological and 
Neurobiological Perspectives 

George Foussias, Ofer Agid, and Gary Remington 



Abstract Recognition of the negative symptoms of schizophrenia dates back to 
the earliest descriptions of Kraepelin and Bleuler. Since, there has been increasing 
interest in this domain of psychopathology, in large part driven by the recognition 
of its importance in determining functional outcomes. This is highlighted by the 
recent formation of a National Institute of Mental Health (NIMH) initiative focused 
on negative symptoms. In the present chapter we explore the historical and current 
conceptualization of the negative symptoms of schizophrenia, including the recent 
formulation of two core subdomains of negative symptoms: (1) Diminished expres- 
sion; and (2) Amotivation. We then expand this current conceptualization through 
an exploration of these negative symptoms across the schizophrenia spectrum, 
including schizoaffective disorder, high-risk and prodromal non-affective psychosis 
populations, as well as the schizophrenia spectrum personality disorders. The phe- 
nomenology of negative symptoms in schizophrenia and schizoaffective disorder, 
derived from studies examining one or both of these illnesses, are compared and 
contrasted. We then explore the prominence of such negative symptoms in the 
clinical presentation of high-risk and prodromal populations. Moreover, with the 
expanding genetic boundaries of the schizophrenia spectrum that now includes 
schizotypal, schizoid, paranoid, and avoidant personality disorders, we discuss 
the presence of negative symptoms in these populations. A growing body of evi- 
dence for the neurobiological underpinnings of these symptoms from across the 
schizophrenia spectrum is explored. We subsequently conclude with a synthesis 
of the negative symptom construct across the schizophrenia spectrum, based on 
available scientific evidence, and highlight fundamental questions that remain to 
be addressed as we move towards a more comprehensive understanding of negative 
symptoms and ultimately strive to improve functional outcomes for individuals with 
schizophrenia. 
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Abbreviations 


AES 


Apathy evaluation scale 


BPRS 


Brief psychiatric rating scale 


CT 


Computed tomography 


DLPFC 


Dorsolateral prefrontal cortex 


DTI 


Diffusion tensor imaging 


fMRI 


functional magnetic resonance imaging 


GABA 


Gamma amino butyric acid 


MRI 


Magnetic resonance imaging 


NAA 


N-acetylaspartate 


NIMH 


National institute of mental health 


NOS 


Not otherwise specified 


OFC 


Orbitofrontal cortex 


PANSS 


Positivp and nppntivp svndromp sculp 


PAS 


Physical anhedonia scale 


PET 


Positron emission tomography 


PFC 


Prefrontal cortex 


rCBF 


regional cerebral blood flow 


SANS 


Scale for the assessment of negative symptoms 


SAPS 


Scale for the assessment of positive symptoms 


SAS 


Social anhedonia scale 


SDS 


Schedule for the deficit syndrome 


SPD 


Schizotypal personality disorder 


SPECT 


Single photon emission computed tomography 


VTA 


Ventral tegmental area 



Introduction 

The recognition of negative symptoms as a central feature of schizophrenia dates 
back to the earliest systematic descriptions by Kraepelin and Bleuler [1, 2]. Both 
of these pioneers highlighted the central role of avolition in the phenomenology 
and course of schizophrenia, as well as the characteristic diminishment of affective 
expression that coexisted in this illness. The subsequent assimilation of these symp- 
toms into the construct of "negative" symptoms arose from a tradition in neurology, 
with Hughlings Jackson building upon Spencer's work on dissolution and evolution 
of the nervous system [3]. Hughlings Jackson proposed that negative symptoms 
reflected the loss of normal function and dissolution of "neural arrangements", 
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whereas positive symptoms (i.e., psychotic symptoms) were seen to represent 
the loss of higher inhibitory control and resultant excitation or release of lower 
systems [4]. 

The introduction of modern psychopharmacology in the 1950s drove interest 
over the next decades in the characterization and treatment of the positive symptoms 
of schizophrenia, and offered the hope of functional recovery and deinstitutionaliza- 
tion. However, this initial enthusiasm gave way to the realization that schizophrenia 
was more than the sum of its positive symptoms, and the growing realization 
that other symptom domains were critical in determining functional outcomes in 
schizophrenia. 

The mid-1970s and early 1980s saw attention turn once again to the role of neg- 
ative symptoms. The earlier distinction of positive and negative symptoms was 
embraced by psychiatry, and led to seminal work into subtypes of schizophre- 
nia, good- and poor-outcome trajectories, and positive and negative schizophrenia 
[5-7]. There also emerged a broader understanding of the negative symptom con- 
struct, which included symptoms of affective flattening, alogia, avolition/apathy, 
anhedonia and asociality, and inattention [8]. In addition, there arose the distinc- 
tion between primary, or idiopathic, and secondary negative symptoms, the latter 
of which were seen to result from iatrogenic, disease-related, and environmental 
causes (e.g., extrapyramidal symptoms, depression, suspicious withdrawal, etc.). A 
subgroup of individuals with schizophrenia was identified that exhibited primary 
enduring negative symptoms, even during times of clinical stability, and was clas- 
sified as the "deficit syndrome" [9]. This classification was found to be stable over 
several years [10], and prevalent in both first-episode and chronic populations (15 
and 25-30%, respectively) [11]. 

In the ensuing chapter, we explore current advances in the understanding of 
the phenomenology of negative symptoms in schizophrenia, their relationship 
with cognitive functioning, and their impact on functional outcomes. In addition, 
accumulating evidence for the existence of two key underlying subdomains of neg- 
ative symptoms is discussed. The negative symptom construct in related illnesses 
within the schizophrenia spectrum, including schizoaffective disorder and the early 
prodromal stages of schizophrenia spectrum illnesses is also reviewed. Related 
symptoms observed in the schizophrenia- spectrum personality disorders are then 
examined and, finally, we review the current understanding of the neurobiological 
underpinnings of negative symptoms and discuss directions for future investigations 
in the field. 

The Negative Symptoms of Schizophrenia 

Definition and Assessment 

The formation of a NIMH initiative to understand and treat the negative symp- 
toms of schizophrenia highlights the growing recognition of the importance of these 
symptoms in determining the course and outcome of schizophrenia. A consensus 
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statement developed at the initial stages of this initiative identified negative symp- 
toms as consisting of blunted affect, alogia, asociality, anhedonia, and avolition [12]. 
This definition echoes quite closely the long-standing definition by Andreasen and 
colleagues [8]. 

The NIMH consensus statement also identifies the Scale for the Assessment of 
Negative Symptoms (SANS) as the most important rating instrument to date for 
assessing these symptoms in schizophrenia, having the most extensive coverage 
of all the negative symptoms [8, 12]. Other commonly used rating instruments, 
including the Positive and Negative Syndrome Scale (PANSS) [13] and the Brief 
Psychiatric Rating Scale (BPRS) [14], among others, show varying degrees of 
overlap with the SANS, and although exhibiting good overall inter-correlation 
also exclude important negative symptoms [15, 16]. Another well established and 
valuable instrument, although designed primarily for the diagnosis of the deficit 
syndrome rather than symptom severity ratings, is the Schedule for the Deficit 
Syndrome (SDS) [17], which also shows varying overlap with negative symptoms 
as defined in the SANS [15, 16]. Importantly, a novel negative symptom scale is 
emerging as a result of the recent NIMH initiative, with hopes that it will offer 
improved assessment of negative symptoms [18]. 

While there is considerable overlap between traditional and contemporary defi- 
nitions of negative symptoms, there are also some notable differences. Attentional 
impairment, as described by the SANS, had long been considered a negative symp- 
tom. However, subsequent factor analyses have consistently shown that impaired 
attention overlaps more closely with a separate domain of schizophrenic symp- 
tomatology, the disorganization symptom domain [19, 20]. Similar findings have 
emerged for the inappropriate affect and poverty of content of speech items of the 
SANS [19-22]. As a result, these items have frequently been excluded from investi- 
gations of the negative symptoms of schizophrenia, as well as from the recent NIMH 
consensus definition of negative symptoms [12, 23-25]. 

Negative Symptoms and Cognitive Dysfunction in Schizophrenia 

In concert with the growing recognition of the importance of negative symptoms 
in the phenomenology of schizophrenia, there also emerged a greater appreciation 
for the existence of cognitive dysfunction as a key feature of this illness [26]. Both 
cognitive and negative symptoms have been implicated in playing a substantial role 
in functional recovery in schizophrenia [24, 27, 28]. In addition, cross-sectional 
studies have repeatedly found that the negative symptoms of schizophrenia correlate 
with various measures of cognitive performance (reviewed in [29, 30]). This has 
raised questions regarding the nature of their relationship, as well as their distinct 
roles in determining functional outcomes in schizophrenia. 

In an extensive review of the available scientific literature on the nature of the 
relationship between cognition and negative symptoms in schizophrenia, Addington 
[29] noted that several domains of cognitive function exhibit a low-to-moderate 
inverse correlation with negative symptom severity, but that negative symptoms 
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account for only a small proportion of the variance in cognitive functioning (approx- 
imately 10%). The overall conclusion was that a relationship exists, although 
there does not appear to be a clear link between negative symptoms and specific 
cognitive deficits. An evaluation of change in cognitive function and negative symp- 
toms in individuals with schizophrenia failed to find a longitudinal relationship 
between these two symptom domains, leading to the suggestion that they repre- 
sent semiautonomous disease processes [31]. An additional critical evaluation of 
the relationship between cognition and negative symptoms by Harvey et al. [30] 
came to a similar conclusion, suggesting that these symptom domains appear to 
arise from related but separate etiologies with the added possibility that their inter- 
relationship is influenced by "third variable" relationships with other features of 
schizophrenia, such as distal outcome measures. An additional examination of the 
role of social cognition in schizophrenia (i.e., "the mental operations that under- 
lie social interactions" [32]) and its relationship with other cognitive functions and 
negative symptoms has served to reinforce previous conclusions, finding that neg- 
ative symptoms appear to be weakly related yet distinct from social cognition and 
traditional cognitive functions (the latter of which were also noted to be distinct yet 
related constructs) [25]. 

Despite these overall broad conclusions, some recent work has served to 
highlight the complexity of the interrelationship between cognitive and negative 
symptoms in schizophrenia. In an evaluation of reward- and punishment-driven 
learning, individuals with schizophrenia, compared to healthy controls, were found 
to have a selective deficit in the ability to learn from positive outcomes; further, this 
deficit was significantly correlated with the severity of negative symptoms but not 
standard cognitive functions [33]. In addition, concerns have been raised about the 
impact of motivational deficits (i.e., apathy) on measures of cognitive performance, 
with the possibility that cognitive dysfunction in schizophrenia may in part be sec- 
ondary to a lack of motivation [34]. In keeping with these concerns, an examination 
of the relationship between effort and cognitive function in schizophrenia revealed 
that insufficient effort accounted for one-third of the variance in cognitive test per- 
formance, and that lack of effort was significantly correlated with negative symptom 
severity [35]. 



Negative Symptoms in Schizophrenia - Two Distinct Subdomains 

Traditionally, the negative symptoms have been described as either a unitary con- 
struct or, alternatively, in terms of the discrete symptoms of blunted affect, alogia, 
asociality, anhedonia, and avolition. However, there has been accumulating evidence 
over the last few decades to suggest that the negative symptoms cohere into two sep- 
arate, though interrelated, subdomains (reviewed in [36]). Studies that have explored 
this underlying subdomain structure have relied on factor and component analyses 
using the SANS, largely due to its more extensive coverage of negative symptoms, 
in individuals with schizophrenia. 
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An investigation by Mueser et al. [37] that evaluated negative symptoms using 
the SANS in a sample of schizophrenia patients identified 3 underlying factors: (1) 
affective flattening, (2) avolition/apathy and anhedonia/asociality; and (3) alogia and 
inattention. Importantly, the poverty of speech item from the alogia subscale of the 
SANS loaded on the affective flattening factor, whereas the remainder of the sub- 
scale, including poverty of content of speech, aligned more closely with inattention. 
Subsequent work by Sayers et al. [22] also examined the underlying factor struc- 
ture of negative symptoms in patients with schizophrenia- spectrum illnesses, using a 
modified version of the SANS that excluded inappropriate affect and poverty of con- 
tent of speech items. In individuals with schizophrenia, they found a factor structure, 
in keeping with the previous work of Mueser et al. [37], consisting of: (1) dimin- 
ished expression (affective flattening); (2) social amotivation (avolition/apathy and 
anhedonia/asociality); and (3) inattention/alogia. Additional work in this area by 
Peralta and Cuesta [20] explored the factor structure of negative symptoms in the 
context of a comprehensive evaluation of the subdomains of symptomatology in 
schizophrenia using both the SANS and the Scale for the Assessment of Positive 
Symptoms (SAPS). They identified two central subdomains of negative symptoms: 
(1) poverty of affect and speech; and (2) social dysfunction. The poverty of affect 
and speech factor consisted of the affective flattening subscale, except the inappro- 
priate affect item (which loaded on a separate disorganization factor) and poverty of 
speech and poverty of content of speech items. The social dysfunction factor con- 
sisted of the avolition/apathy and anhedonia/asociality subscales of the SANS. A 
third factor, attention, was found to be related to both negative and disorganization 
symptoms of schizophrenia. 

As discussed earlier, an important distinction that has been highlighted in the 
field of negative symptom research has been the identification and differentiation of 
negative symptoms that are primary to the illness versus those that are secondary 
to other factors including psychotic symptoms, medication side effects, institution- 
alization, and depression, among others. With the emerging evidence suggesting 
the existence of two key underlying subdomains of negative symptoms, one impor- 
tant question is whether the presence of secondary negative symptoms influences 
the structure of these underlying subdomains. In an effort to address this question, 
Kelley et al. [38] evaluated individuals with schizophrenia and schizoaffective disor- 
der both on and off antipsychotic medication. They found that the underlying factor 
structure of negative symptoms identified by other groups, consisting of poverty 
of affect and speech, and avolition/apathy and anhedonia/asociality, remained sta- 
ble regardless of patient medication status. A similar examination by Kimhy et al. 
[39] of the subdomain structure of primary negative symptoms, as assessed with the 
SDS, in individuals diagnosed with the deficit syndrome revealed findings in keep- 
ing with previous evidence for schizophrenia more generally defined. The 2 distinct 
factors identified were: (1) avolition (consisting of curbing of interests, dimin- 
ished sense of purpose, and diminished social drive); and (2) emotional expres- 
sion (consisting of restricted affect, diminished emotional range, and poverty of 
speech). 
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Fig. 1.1 The current 
conceptualization of the 
negative symptoms of 
schizophrenia, involving two 
key interrelated yet separable 
subdomains - diminished 
expression and amotivation. 
Other symptoms historically 
considered to be negative 
symptoms that have been 
demonstrated to align more 
closely with the disorganized 
symptoms of schizophrenia 
are also highlighted 




In summary, the contemporary conceptualization of negative symptoms in 
schizophrenia has mirrored quite closely historical notions of these symptoms dat- 
ing back to the earliest descriptions by Kraepelin and Bleuler, though with some 
important clarifications. Symptoms of attentional impairment, inappropriate affect, 
and poverty of content of speech appear to be more closely related to the separate 
domain of disorganization symptoms that also commonly occurs in schizophrenia, 
rather than with the remaining negative symptoms. Further, the other negative symp- 
toms appear to segregate into two underlying factors; diminished expression (i.e., 
affective flattening and poverty of speech), and amotivation (i.e., avolition/apathy 
and anhedonia/asociality) (Fig. 1.1). 



Further Refinements of the Negative Symptom Construct 

With the growing recognition of the importance of negative symptoms, and an 
increased understanding of the constituent negative symptoms and their organiza- 
tion into separate subdomains, there has also emerged a growing interest in the role 
of each of these symptoms in schizophrenia. This has been particularly prominent 
for the symptoms of anhedonia and amotivation, which we will explore in turn. Of 
note, we view the terms amotivation, motivational deficits, avolition, and apathy as 
being interchangeable, and from here forward will opt for the terms amotivation or 
motivational deficits in discussing this negative symptom. 
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There have been long-standing notions that anhedonia, the diminished capacity 
to experience pleasant emotions, is a core feature of schizophrenia, based largely on 
findings of increased levels of self-reported anhedonia using the Chapman Physical 
Anhedonia Scale (PAS) and Social Anhedonia Scale (SAS) [40]. However, con- 
cerns around the construct and discriminant validity of these scales [41-44], as well 
as conflicting results using other rating instruments of anhedonia, have called into 
question the nature and presence of a hedonic deficit in schizophrenia [40, 45]. In 
addition, a recent evaluation of two discrete components of hedonic experience, 
anticipatory pleasure (i.e., pleasure derived from anticipating that an activity will 
be enjoyable) and consummatory pleasure (i.e., pleasure derived from engaging in 
an enjoyable activity), by Gard et al. [46] has provided valuable insights. They 
have demonstrated that individuals with schizophrenia report intact consumma- 
tory pleasure, though exhibit deficits in anticipatory pleasure compared to healthy 
individuals. 

An expanding literature base has also developed around the systematic evalua- 
tion of hedonic experiences using experimental paradigms employing a variety of 
emotion-eliciting stimuli including films, pictures, sounds, and tastes. Findings have 
been rather consistent in supporting the position that individuals with schizophrenia 
experience both pleasant and unpleasant emotions in the moment with approxi- 
mately equal intensity compared to healthy controls [47-50]. This has been found 
to be independent of both their diminished capacity for outward expression of 
emotions and medication status. A similarly intact in-the-moment hedonic experi- 
ence has also been found in a comparable investigation in deficit and non-deficit 
schizophrenia and healthy controls [51]. Moreover, the study by Burbridge and 
Barch [48] failed to find a relationship between patients' self-reported anhedo- 
nia using the PAS and SAS and their ratings of emotional experiences to various 
emotional stimuli including pictures, faces, films, sounds, and words. An exam- 
ination of physiological responsiveness to pleasant and unpleasant images, in 
both first-episode and chronic schizophrenia populations, also demonstrated intact 
objective experience of emotions in both groups compared to healthy controls 
[52]. Two recent systematic reviews of emotional experiences in individuals with 
schizophrenia conclude that, despite some contradictory findings in the literature, 
the vast majority of evidence suggests that individuals with schizophrenia exhibit a 
preserved or intact hedonic capacity [53, 54]. 

In addition to the enhanced understanding of emotional experiences in 
schizophrenia, there has also been accumulating knowledge about the motiva- 
tional deficits seen in this illness. Several groups have documented the presence 
of motivational deficits, measured by the Apathy Evaluation Scale (AES) [55], in 
both first-episode and chronic schizophrenia populations [56, 57]. Further, Murray 
et al. [58] examined incentive motivation, as measured by the Cued Reinforcement 
Reaction Time Task, and demonstrated that first-episode psychosis patients exhibit 
incentive motivational deficits compared to healthy controls. However, they used a 
mixed sample of individuals that were later diagnosed with schizophrenia, schizoaf- 
fective disorder, bipolar disorder, delusional disorder, and psychosis NOS, making 
firm conclusions about this specific process in schizophrenia difficult. 
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Fig. 1.2 Schematic 
representation of the multiple 
components of motivation 
involved in the initiation and 
execution of goal-directed 
behavior. (After [59]) 




Advances in affective and cognitive neuroscience have suggested that motiva- 
tional processes, that is the translation of appetitive or reward information into 
behavioral responses, involve four discrete components: (1) hedonics or "liking" 
(reviewed above); (2) reward prediction and "wanting"; (3) cost-benefit analy- 
sis/effort computation; and (4) generation and execution of goal-directed action 
plans necessary to achieve the valued outcome (Fig. 1.2) (reviewed in [59]). 
Phenomenological investigations of reward prediction and "wanting" suggest that 
individuals with schizophrenia have deficits in their ability to learn about the reward- 
ing properties of stimuli, particularly on difficult tasks. Deficits in the ability to 
couple behavior to the motivational properties of a stimulus have also been demon- 
strated in schizophrenia, despite equivalent subjective arousal and pleasure ratings 
for the stimulus [49] . Further, studies have also demonstrated that individuals with 
schizophrenia exhibit difficulties integrating information about rewards and punish- 
ments, maintaining and updating internal value representations on tasks appropri- 
ately, and using this information to guide future goal-directed behaviour, deficits 
which appear to be related to working memory impairment and negative symptoms 
in this population [58-60]. In addition, there exists a large body of evidence for 
impairments in the cognitive functions involved in goal maintenance and planning 
in schizophrenia, with the suggestion that these impairments impact the generation 
and execution of goal-directed action plans in individuals (reviewed in [59]). 

Overall, investigations of hedonic experience in schizophrenia based on self- 
report and laboratory paradigms have indicated an intact capacity to experience 
pleasant and unpleasant emotions in the moment, with emerging evidence sug- 
gesting that deficits exist in the ability to anticipate pleasure or enjoyment from 
future activities. Furthermore, motivational deficits in schizophrenia have been 
repeatedly identified in investigations over the past century, with more recent 
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findings suggesting that amotivation results from a complex interplay between 
deficits in reward prediction and learning, maintaining and updating value and 
cost information about goals, and in generating and executing goal-directed 
behavior. 



Negative Symptoms and Functional Outcomes in Schizophrenia 

Negative symptoms have been consistently linked to functional outcomes in 
schizophrenia, with several studies demonstrating worse functional outcomes in 
individuals with more severe negative symptoms [24, 61-63]. These studies have 
shown that negative symptoms are significantly related to impairments in occupa- 
tional functioning, household integration, relationships, and recreational activities. 
There have also been similar associations demonstrated in relation to the enduring 
primary negative symptoms seen in the deficit syndrome [11]. Further, investiga- 
tions of the associations between the discrete subdomains of negative symptoms of 
schizophrenia and functional outcomes have served to highlight some of the funda- 
mental symptoms that may drive these overall relationships. Sayers et al. [22] found 
that the amotivation subdomain of negative symptoms was significantly correlated 
with social dysfunction in schizophrenia, including instrumental role performance, 
household adjustment, extended family functioning, social/leisure functioning, and 
general adjustment. In keeping with this, others have demonstrated that motivational 
deficits are significantly correlated with functioning in first-episode and chronic 
schizophrenia populations both cross-sectionally [56, 57, 64, 65], and longitudinally 
[66, 67]. In contrast, the diminished expression subdomain of negative symptoms 
has not been found to be significantly related to functional outcomes in schizophre- 
nia [22], especially after accounting for the impact of amotivation in this regard 
[64] . In addition, an evaluation of affective flattening and its impact on social skills 
did not find a relationship between the two [68]. There has been one study, how- 
ever, suggesting that affective flattening was associated with functional outcomes 
both cross-sectionally and longitudinally, although this was confounded by the same 
group with more severe affective flattening also having more pronounced negative 
symptoms overall [69] . 

The role of anhedonia and its impact on functional outcomes in schizophrenia 
has also received considerable attention over the last several decades, although with 
inconsistent results. Significant relationships have been demonstrated between anhe- 
donia and functional outcomes both in some short-term and long-term follow-up 
studies [70, 71], but not consistently [72]. However, these studies have relied on 
the PAS and SAS for their assessment of hedonic capacity, and the existing con- 
cerns about the validity of these scales, as well as mounting evidence of intact 
hedonic capacity in schizophrenia, suggest interpreting these associations with cau- 
tion. Further, evaluation of anticipatory and consummatory pleasure deficits in 
schizophrenia indicate that deficits in anticipatory, but not consummatory, pleasure 
are correlated with worse community functioning [46] . 
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There has also been a substantial body of literature that has documented a 
significant role for cognitive dysfunction in determining functional outcomes in 
schizophrenia [28], raising questions about the relationship between cognitive dys- 
function and negative symptoms and their interaction in this regard. A recent 
meta-analysis by Ventura et al. [73] established that a significant relationship exists 
for both cognitive dysfunction and negative symptoms with functional outcomes 
in schizophrenia; further, negative symptoms appear to play an additional role in 
explaining some of the relationship between cognition and functioning. Other stud- 
ies as well have confirmed that motivational deficits in particular play a significant 
role in explaining the relationship between cognitive dysfunction and functional 
outcomes in schizophrenia [65, 74]. 

Summarizing, a review of the literature suggests that negative symptoms are 
critically related to functional outcomes in schizophrenia, and also play a role in 
explaining the association between cognitive dysfunction and functioning. Further, 
accumulating evidence indicates that it is the motivational deficits that lie at the core 
of the negative symptoms, serving a central role in determining functional outcomes. 

Negative Symptoms in Schizoaffective Disorder 

Studies have not only evaluated the presence and factor structure of negative symp- 
toms in individuals with schizophrenia, but also examined other diagnostic groups 
including schizoaffective disorder. This offers an opportunity to compare and con- 
trast the expression and underlying structure of negative symptoms between these 
two diagnostic categories. Some studies have reported that, with the exception of 
poverty of speech and affective flattening which were more severe in schizophre- 
nia versus schizoaffective disorder, negative symptoms were of equivalent severity 
between the groups [75, 76]. In contrast, several others have shown that individu- 
als with schizophrenia exhibit more severe negative symptoms overall compared to 
those with schizoaffective disorder. Importantly, this has included studies that have 
examined the severity of these symptoms both cross-sectionally [20, 77-79], and 
longitudinally [80-82] across diagnostic groups. 

In addition to studies that have evaluated overall levels of negative symptoms 
and individual symptom severity across diagnostic groups, there have also been 
comparisons between schizophrenia and schizoaffective disorder with regard to the 
underlying subdomain structure of negative symptoms. As described above, there 
has been emerging evidence in schizophrenia that negative symptoms exist in two 
key subdomains - diminished expression and amotivation. In keeping with the find- 
ings in schizophrenia, factor analyses by Peralta and Cuesta [20] and Sayers et al. 
[22] identified essentially identical underlying subdomains in samples that included 
individuals with schizoaffective disorder. Although the authors suggest that the 
identical subdomain structure of negative symptoms in these more heterogeneous 
samples supports a lack of difference between schizophrenia and schizoaffec- 
tive disorder, further investigation comparing these two diagnostic categories is 
warranted. 
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Overall, comparisons of the severity of negative symptoms between individu- 
als with schizophrenia and schizoaffective disorder suggest that negative symptoms 
are generally more severe in schizophrenia. With regard to the underlying sub- 
domain structure of negative symptoms, investigations to date have suggested 
that the negative symptoms cohere into the subdomains of diminished expression 
and amotivation in both schizophrenia and schizoaffective disorder. Unfortunately, 
more extensive investigations of the differential expression of particular nega- 
tive symptoms, including anhedonia and amotivation, between schizophrenia and 
schizoaffective disorder have yet to be conducted. 



Negative Symptoms in the Schizophrenia Prodrome 

Attention has also focused on the prodromal phase of schizophrenia, with the hope 
of intervening early and preventing the substantial functional impairment that char- 
acterizes this illness. The prodrome is characterized by a variety of attenuated 
symptoms of schizophrenia as well as functional decline, and occurs from weeks 
to years prior to the onset of frank psychotic symptoms [83]. However, the iden- 
tification of the prodrome typically occurs retrospectively, following the onset of 
psychosis and the individual's presentation for treatment. Evaluation of the early 
stages of schizophrenia prospectively have relied on the identification of individ- 
uals who are at high risk of developing schizophrenia, often referred to as having 
an at-risk mental state. Established criteria for this at-risk mental state typically 
identify three different at-risk syndromes: (1) those with a history of attenuated psy- 
chotic symptoms; (2) those that experience brief intermittent psychotic symptoms; 
and (3) those with a family history of psychosis and a recent history of functional 
decline [84]. 

Investigations of the symptomatology of individuals in this at-risk mental state 
have identified the existence of a discrete negative symptom domain, including 
symptoms of avolition, diminished emotional expression and experience, decreased 
ideational richness, and social isolation and withdrawal, akin to that seen in 
schizophrenia [85, 86]. They represent some of the most frequently reported symp- 
toms, emerging early in the course of the prodrome, before the onset of attenuated 
or frank psychotic symptoms [84, 87, 88]. Consistent with findings in first-episode 
and chronic schizophrenia, the severity of negative symptoms in the at-risk men- 
tal state has also been associated with functional impairment in this population 
[85, 89-91]. 

There have also been some limited investigations of emotional expression 
and experience in the prodrome. A retrospective evaluation of symptoms prior 
to the onset of psychosis suggested that affective flattening was present in this 
prodromal phase prior to the development of frank psychosis [92]. Further, an 
evaluation of home movies of children who later developed schizophrenia found 
that female children exhibited a reduction in affective expression, in particular joy- 
ful expressions, relative to their siblings who did not develop schizophrenia [93]. 
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Investigations of emotional experience in this population have centered primarily 
on evaluations using questionnaires and clinical interviews, which have suggested 
increased emotionality in the form of depression and anxiety symptoms (reviewed 
in [94]). However, one recent study evaluating subjective experiences to pleas- 
ant and unpleasant pictures, in conjunction with physiological responsiveness and 
arousal measures, suggests that individuals in the at-risk mental state have overall 
patterns of emotional experience similar to those of healthy control and schizophre- 
nia populations [52]. Some modest differences were noted in subjective ratings of 
visual stimuli, as well as some inconsistent patterns of physiological responsiveness, 
thought to be related to the small sample size as well as the inherent diagnos- 
tic heterogeneity in this population (i.e, where only some individuals will go on 
to develop schizophrenia). There have also been some phenomenological investi- 
gations that have identified the presence of amotivation as a common feature in 
the prodrome of schizophrenia [84, 88]; however, more detailed or specific eval- 
uations of motivational deficits in at-risk mental state populations have yet to be 
conducted. 

Overall, negative symptoms consistent with those characteristic of schizophre- 
nia have been identified in at-risk mental state or prodromal populations. These 
symptoms appear as a distinct domain of psychopathology and exhibit similar 
associations with functional impairment as seen in schizophrenia. Some limited 
investigations into specific negative symptoms suggest similar deficits in emotional 
expression and motivation, along with intact hedonic experience, in keeping with 
findings in schizophrenia. However, there continues to be a need for more extensive 
evaluations of these symptoms in this population, including prospective longitudi- 
nal evaluations in efforts to eliminate issues around sample heterogeneity that are 
common in cross-sectional investigations in this area. 



Negative Symptoms in Schizophrenia-Spectrum 
Personality Disorders 

Investigations of the genetics of schizophrenia through large scale family stud- 
ies have identified several personality disorders deemed to be genetically related 
to schizophrenia (i.e., schizophrenia spectrum disorders, including schizotypal, 
schizoid, paranoid, and in some studies avoidant personality disorders) [95-98]. 
However, research interest in this area has focused primarily on schizotypal per- 
sonality disorder (SPD) for several reasons: (1) SPD has been found to exhibit the 
closest and most consistent genetic relationship with schizophrenia [98, 99]; and 
(2) Schizotypy has long been considered to represent an intermediate phenotype 
with a high risk for conversion to schizophrenia [100]. Interest in these related 
disorders, and in particular schizotypy, has been driven by the prospect of inves- 
tigating pathophysiological mechanisms implicated in schizophrenia without the 
confounds of antipsychotic treatment, institutionalization, chronic illness, or other 
environmental effects. 
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Phenomenological investigations of schizotypy have relied on both categorical 
approaches, with formal diagnostic criteria for SPD, and dimensional approaches 
measuring schizotypal trait severity using the scales developed by Chapman and 
colleagues (e.g., perceptual aberration, magical ideation, and anhedonia), and others 
(reviewed in [101]). Factor analytic studies evaluating the dimensions of schizotypy, 
both from categorical and dimensional perspectives, have consistently identified the 
existence of two primary domains of schizotypal symptoms, positive schizotypy 
and negative schizotypy [101-104]. The negative schizotypy dimension consists of 
symptoms of social withdrawal, anhedonia, poverty of speech, and blunted affect, 
and bears striking resemblance to the negative symptom domain in schizophre- 
nia. Further, an examination of the genetic relationship between symptoms of 
schizophrenia and schizotypal symptoms in non-psychotic relatives revealed a sig- 
nificant correlation between the negative symptoms in probands with schizophrenia 
and negative schizotypy in their relatives [105]. These findings suggest that there 
is a genetic, in addition to a phenomenological, relationship between the negative 
symptoms of schizophrenia and schizotypy. 

Exploration of the discrete negative symptoms observed in schizotypy have 
focused primarily on hedonic deficits, particularly due to the central role anhedo- 
nia has had in defining schizotypy as a schizophrenia risk phenotype. Investigations 
of anhedonia have relied primarily on self-report assessments and have suggested 
that individuals with SPD, and especially those with negative schizotypy, report ele- 
vated levels of anhedonia, and in particular social anhedonia, compared to healthy 
controls, (reviewed in [94, 106]) Limited work using laboratory -based emotional 
stimuli has, however, produced mixed results. A study of individuals with SPD 
found that these individuals report equivalent experiences of emotions compared to 
healthy controls [107], whereas studies evaluating physiological reactivity to emo- 
tional stimuli among individuals with negative schizotypal symptoms, particularly 
anhedonia, found both reduced [108] and intact responsiveness [109]. In addition to 
the studies of hedonic experience in schizotypy, Berenbaum et al. [107] also eval- 
uated affective expression in the context of laboratory-based viewing of emotional 
stimuli, and did not find a difference in affective expression between schizotypal 
and healthy control populations. 

While there has been extensive examination of similarities between schizotypy 
or SPD and schizophrenia, particularly with regard to cognitive functioning and 
neuroimaging, investigation of negative symptoms in this population has been quite 
limited. There is consistent evidence for phenomenological overlap, as well as a 
finding of a genetic relationship, in negative symptom dimensions in schizophre- 
nia and schizotypy, although further investigation of the specific negative symptoms 
in schizotypy has been quite limited. Evidence from self-report measures suggests 
elevated levels of anhedonia in this population, especially in those with negative 
schizotypy, although laboratory -based objective assessments have provided incon- 
sistent results. Further, the one objective evaluation of affective flattening in this 
population did not find a difference compared to healthy controls, in contrast to 
what is characteristically seen in schizophrenia. Evaluations of other important neg- 
ative symptoms, including motivational deficits, are to our knowledge non-existent 
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in this population, as are similar examinations in the other schizophrenia spectrum 
personality disorders. One major limitation of this work that deserves highlighting is 
the inconsistent definitions of schizotypy in this field, which undoubtedly increases 
sample heterogeneity and may have a significant impact on overall conclusions that 
can be drawn from the work in schizotypy at this stage. 

Negative Symptoms in the Schizophrenia Spectrum - 
Neurobiological Underpinnings 

Along with their phenomenological descriptions of schizophrenia and their empha- 
sis on the centrality of negative symptoms, Kraepelin and Bleuler, building on 
emerging evidence by Alzheimer of neuronal loss in the frontal cortex of the brains 
of individuals with schizophrenia, also speculated that these symptoms arose from 
structural and functional abnormalities in the frontal lobes of the brain [1, 2, 110]. 
However, early interest in these symptoms and their neurobiological underpinnings 
faded due to multiple factors, including the lack of available investigative techniques 
and the shifting focus in the field towards positive symptoms, their neurobiology, 
and treatment. With growing recognition of the importance of negative symptoms 
in the course and outcome of schizophrenia, as well as advances in neuroimaging 
techniques, there has been a growing body of literature exploring the structural and 
functional brain correlates of negative symptoms as well as brain regions that may 
be critical in the development of specific negative symptoms. Below we review this 
expanding field of research in schizophrenia, as well as investigations pertaining to 
the other schizophrenia spectrum illnesses where available. Of note, the majority of 
neurobiological investigations have included samples consisting primarily of indi- 
viduals with schizophrenia, although often individuals with schizoaffective disorder 
have also been included. To date, we are not aware of studies that have examined 
differential structural and functional brain correlates of negative symptoms between 
schizophrenia and schizoaffective disorder. In the sections that follow we refer to 
findings in schizophrenia, although acknowledge that they are often results from 
mixed samples. 



Structural and Functional Imaging Studies 

Investigations of the structural brain correlates of negative symptoms, involving 
computed tomography (CT) and magnetic resonance imaging (MRI) studies, have 
offered mixed results. Early work in this field by Andreasen et al. [Ill] demon- 
strated reductions in frontal lobe volumes in schizophrenia, but failed to demonstrate 
a relationship with negative symptom severity. A subsequent study by the same 
group found that patients with prominent negative symptoms had significantly 
enlarged cerebral ventricles compared to patients with mixed or prominent posi- 
tive symptomatology [112]. Other structural imaging studies examining frontal lobe 
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volume changes have collectively shown only modest differences in frontal lobe 
volumes between patients with schizophrenia and healthy controls [113], and most 
investigations have failed to demonstrate a specific relationship between total frontal 
lobe volume and negative symptoms [114]. 

More detailed examinations of specific brain regions, rather than total regional 
volumes, have documented some important associations with negative symptoms. 
Several studies have revealed significant associations between negative symptom 
severity and reduction in prefrontal cortical (PFC) volumes, including orbitofrontal 
(OFC), medial and lateral prefrontal cortices [114-118]. In addition, volumetric 
studies have also revealed associations between negative symptoms and vol- 
ume reductions in temporal cortex [115, 116], bilateral caudate [119], limbic 
[116], right parietal cortex [120], left fusiform gyrus [121], and corpus callosum 
[122]. However, there have also been contradictory findings, including associations 
between negative symptom severity and increased volume including cortical and 
frontal gray matter [123], OFC [124], right posterior superior temporal gyrus [125], 
and hippocampus [126]. 

Advances in MRI resolution and processing techniques have also enabled inves- 
tigators to evaluate the integrity of white matter tracts in the brain, a modality 
entitled diffusion tensor imaging (DTI). Studies using this imaging modality have 
demonstrated an association between negative symptom severity and abnormalities 
in orbitofrontal white matter tract integrity [127], internal capsule and superior lon- 
gitudinal fasciculus, corpus callosum, anterior thalamic radiations, fronto-occipital 
fasciculus, left temporal lobe white matter tracts [128], and bilateral uncinate fas- 
ciculi [129]. However, these findings have not been consistent between studies 
[129, 130]. 

Longitudinal investigations examining progressive structural brain changes and 
their associations with symptomatology have also offered valuable insights. A recent 
systematic review of the longitudinal structural imaging literature in schizophrenia 
revealed that there is consistent evidence for progressive reductions in overall brain 
tissue volume and enlargement in lateral ventricle volumes, with changes being most 
pronounced in frontal and temporal cortices [131]. In addition, several groups have 
demonstrated associations between negative symptom severity and progressive vol- 
ume reductions in frontal lobe [132], prefrontal and posterior temporal lobe [133], 
and left insular cortex [134]. However, there have also been studies that have found 
inverse associations (i.e., an association between improvement in negative symp- 
toms over time and progressive brain volume decreases), as well as other studies 
failing to find an association (reviewed in [131]). 

Additional investigations aimed at evaluating structural pathology in schizophre- 
nia have utilized proton magnetic resonance spectroscopy to evaluate concentrations 
of the intraneuronal chemical N-acetylaspartate (NAA), with reduced NAA concen- 
trations being indicative of a higher degree of neuronal pathology. Some of these 
studies have demonstrated a significant relationship between reduced prefrontal 
NAA concentration and more severe negative symptoms [135, 136], although others 
have failed to replicate this association [137]. 
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In keeping with the large number of structural imaging studies that have been 
conducted over the past several decades, there has been an accumulation of imaging 
studies that have examined the functional brain correlates of negative symptoms in 
schizophrenia using a variety of techniques including single photon emission com- 
puted tomography (SPECT), positron emission tomography (PET), and functional 
MRI (fMRI). Examinations of cerebral metabolism in individuals with schizophre- 
nia have demonstrated a relationship between negative symptom severity and 
reduced frontal metabolism [138, 139], particularly in the dorsolateral prefrontal 
cortex (DLPFC) [140] and ventral prefrontal and temporal cortices [141]. Others, 
though, have failed to find a significant association between negative symptom 
severity and hypometabolism [142]. In addition, evaluations of regional cerebral 
blood flow (rCBF) have demonstrated an association between more severe negative 
symptoms and reduced rCBF in frontal, DLPFC, cingulate, temporal, basal ganglia, 
and thalamic regions [143-145]. 

With the enhanced resolution of MRI scanners, fMRI studies have afforded the 
field further opportunities to evaluate the functional correlates of negative symp- 
toms. A recent and systematic review of the vast schizophrenia fMRI literature 
reported significant relationships between task-dependent activation of the ventro- 
lateral prefrontal cortex and ventral striatum and negative symptom severity; that is, 
more severe negative symptoms were associated with reduced activation in both 
areas [146]. Interestingly, this review did not find support for the long-standing 
notion of DLPFC hypoactivity and its relationship with negative symptoms (as 
demonstrated by the rCBF and cerebral metabolism studies discussed above). A 
subsequent study, however, found a significant relationship between diminished 
novelty-induced activation of the ventral striatum, premotor area, and DLPFC and 
higher negative symptom severity in individuals with schizophrenia [147]. Further, a 
study by Honey et al. [148] demonstrated impaired functional connectivity between 
the anterior cingulate cortex and the supplementary motor area in individuals with 
schizophrenia with prominent negative symptoms. 

In summary, numerous structural and functional imaging studies have been 
carried out in efforts to uncover the neurobiological substrates of the negative 
symptoms of schizophrenia. Although findings are not entirely consistent, these 
investigations collectively offer valuable insights into the potential neurobiological 
underpinnings of negative symptoms. The collective evidence suggests that negative 
symptoms are related to a hypoactive frontal lobe, and in particular to dysfunction 
within the OFC, ventrolateral prefrontal cortex, ventral striatum, DLPFC and some 
areas of the temporal lobe. 

Investigations of the Deficit Syndrome 

Neurobiological investigations of the deficit syndrome have also been undertaken, 
with research into both the structural and functional correlates of this subgroup 
of patients with schizophrenia. The few structural imaging studies that have been 
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conducted have found contradictory results: one study comparing deficit and non- 
deficit schizophrenia demonstrated significant reductions in prefrontal white matter 
volumes in the non-deficit group, while the deficit group was similar to healthy con- 
trols; a second study found that patients with deficit schizophrenia had smaller total 
prefrontal lobe volumes, although they considered both gray and white matter vol- 
umes together and did not use the SDS for diagnostic categorization of the deficit 
group (reviewed in [11]). A more recent study comparing deficit and non-deficit 
schizophrenia (as diagnosed by the SDS), and healthy controls did not demon- 
strate a significant difference in DLPFC volumes between deficit and non-deficit 
groups, although both groups had significantly smaller DLPFC volumes compared 
to healthy controls [149]. Further, a DTI study investigating the integrity of the 
white matter tract connecting the frontal and parietal lobes in deficit and non-deficit 
schizophrenia, compared to healthy controls, found a significant reduction in white 
matter tract integrity in the deficit group compared to healthy controls, and a trend 
towards a reduction in tract integrity in the deficit compared to the non-deficit group 
[150]. In addition, functional imaging studies using PET have also demonstrated 
that individuals with deficit schizophrenia have reduced blood flow and glucose 
metabolism in the DLPFC compared to those with non-deficit schizophrenia and 
healthy controls (reviewed in [11]). 

Neurobiological Correlates of Specific Negative Symptoms 
in Schizophrenia 

With the accumulating evidence of associations between structural and functional 
brain abnormalities and the negative symptoms in schizophrenia, investigations have 
also been undertaken in efforts to delineate the neurobiology of specific negative 
symptoms. While there have not been any studies examining the diminished expres- 
sion subdomain of negative symptoms, there has been limited exploration of the 
structural brain correlates of its component symptoms. Recent work has revealed 
associations between severity of alogia and reductions in cingulate cortex volumes 
[151], as well as abnormalities in the bilateral uncinate fasciculi as determined by 
DTI [129]. Further, severity of affective flattening in individuals with schizophrenia 
has been associated with morphological abnormalities of the right anterior putamen 
surface [152], and with increased right hippocampal volume [126]. 

From a phenomenological perspective, the hedonic experience of individu- 
als with schizophrenia has been demonstrated to be intact (as reviewed above). 
Functional neuroimaging, however, has presented a somewhat more complicated 
picture. Several groups have shown that individuals with schizophrenia, despite 
reporting equivalent hedonic experiences in laboratory settings to pleasant and 
unpleasant stimuli, exhibit mixed abnormalities in neural responses to these stim- 
uli compared to healthy controls. These abnormalities have included: reduced 
activation of limbic and paralimbic regions (including the insula and nucleus accum- 
bens), though with increased activation of extensive frontal cortical areas [153]; 
reduced activation of orbitofrontal, medial, and dorsolateral prefrontal cortices, and 
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amygdala [154]; reduced activation in OFC and insula [155]; and, reduced ven- 
tral striatum and putamen activation although with no difference in other brain 
regions [156]. Further, a study investigating the neural responses to receipt of a 
reward did not show any differences between individuals with schizophrenia and 
healthy controls, including similar ventral striatal and OFC activation [157]. A 
recent study also examined the functional neural correlates of self-reported phys- 
ical anhedonia in individuals with schizophrenia, and found physical anhedonia 
severity to be related to reduced activation in medial prefrontal and orbitofrontal 
cortices, ventral striatum, and putamen activation [158]. However, concerns about 
the validity of the PAS highlighted earlier suggest cautious interpretation of these 
correlations. 

Investigations into the neurobiological underpinnings of motivational deficits in 
schizophrenia have also provided valuable insights. From a structural neuroimaging 
perspective only one study has been carried out, which demonstrated that individuals 
with higher amotivation (i.e., a high apathy group as evaluated by the AES) exhibit 
significant reduction of bilateral frontal lobe volumes compared to a low amotiva- 
tion group [159]. With regard to functional neural correlates of motivational deficits, 
several investigations have evaluated activation of the reward system, reward predic- 
tion, and the concept of "wanting" in individuals with schizophrenia. These studies 
have pointed towards the ventral striatum as playing a central role in reward pre- 
diction and reward anticipation; for example, individuals with schizophrenia exhibit 
blunted activation of the ventral striatum in response to reward-indicating cues, both 
when unmedicated and when treated with typical, but not atypical, antipsychotics 
[160-162], as well as abnormal striatal responses to reward-prediction errors (i.e., 
situations in which the reward obtained differs from that which was expected) [163]. 
Further, both of these abnormalities in striatal response were correlated with nega- 
tive symptom severity, and in the later case with amotivation severity specifically. 
In addition, the recent study by Simon et al. [157] found that the degree of ven- 
tral striatal activation in subjects with schizophrenia during reward anticipation was 
inversely correlated with the severity of amotivation (as measured by the AES), 
although they did not corroborate others' findings of differential striatal responses 
in schizophrenia and healthy control subjects. 

Insights into the neurobiology of other domains deemed important for moti- 
vation and goal-directed behavior, including value and effort computations (i.e., 
cost-benefit analysis), and the process of generating and executing an action plan 
to pursue and achieve goals, have drawn upon examining these processes in nor- 
mal controls. For example, investigations in the area of cognitive neuroscience have 
implicated a role for the OFC in the computation and representation of the value of 
particular goals, and the anterior cingulate along with its connections to the nucleus 
accumbens and forebrain in the determination of the effort or cost of pursuing a par- 
ticular goal. Further, the generation and execution of action plans in pursuit of goals 
has been suggested to be carried out by the DLPFC (reviewed in [59]). Findings of 
structural and functional abnormalities in these same brain regions in schizophre- 
nia, as well as associations between some of these areas with negative symptoms, 
have fueled speculation that these areas are critically related to the severity of 
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motivational deficits in schizophrenia. However, the lack of studies following this 
line of investigation makes specific conclusions in this area quite tentative. 

Overall, there has been a growing interest in the exploration of the neurobio- 
logical correlates of specific negative symptoms. Limited work into the etiology 
of diminished expression has suggested a role for the anterior cingulate in poverty 
of speech, as well as putamen and hippocampal involvement in affective flatten- 
ing. A larger body of literature has examined the neurobiology of anhedonia, with 
paradoxical findings. Despite having intact subject hedonic experiences, individuals 
with schizophrenia appear to exhibit reductions in the activation of several pre- 
frontal cortical regions and the ventral striatum in the context of receiving a reward. 
Similar examinations into the motivational deficits characteristic of schizophrenia 
have revealed relationships with reduced frontal lobe volumes, as well as with defi- 
cient activation of the ventral striatum in the context of amotivation and during 
reward prediction. Other important facets of motivational processes, including neu- 
robiological correlates of cost-benefit computations and generation and execution 
of a goal-directed action plan, have yet to be investigated in schizophrenia. 

The Role of Dopamine Dysregulation in the Negative Symptoms 
of Schizophrenia 

Dopamine has figured prominently in conceptualizations of the neurochemical dys- 
function that underlies the symptoms of schizophrenia. This was driven initially 
by the recognition of dopamine's role in the development of psychotic symptoms, 
and the integral role of dopamine antagonism, specifically dopamine D2 receptors 
(localized primarily in subcortical brain structures), that characterizes all known 
antipsychotic medications (reviewed in [164]). However, recognition that D2 antag- 
onism offered little benefit in alleviating the cognitive and negative symptoms of 
schizophrenia, accumulating evidence of hypofrontality and its relationship with 
cognitive/negative symptoms, and the postulated role of dopamine Di receptors 
in PFC functioning contributed to a reconceptualization of dopamine's role in 
schizophrenia. The revised model suggests that symptoms of schizophrenia result 
from a cortical/subcortical dopaminergic imbalance, with positive symptoms aris- 
ing as a consequence of a subcortical hyperdopaminergic state, while negative 
symptoms represent the phenotypic expression of an underlying hypodopaminergic 
state [165]. 

Dopamine's role in the pathophysiology of negative symptoms was historically 
driven by the structural and functional imaging findings of associations between 
negative symptoms and abnormal findings in brain regions richly innervated by 
dopaminergic projections from the ventral tegmental area (VTA), in particular the 
PFC which forms the terminus of the mesocortical dopamine pathway. However, 
neurochemical studies of PFC function and Di receptor binding (prominent in this 
region) have faced technological challenges limiting work in this area. To date, 
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results have been inconsistent in linking PFC Di activity and negative symptoms 
(reviewed in [164, 166]) whereas other studies have identified associations between 
negative symptoms and subcortical dopamine function, with blockade or reduc- 
tions in density of striatal D2 receptors being correlated with severity of negative 
symptoms, particularly affective flattening and amotivation [167, 168]. Once again, 
though, results have been inconsistent [169]. 

It remains, however, that advances in our understanding of dopamine's role 
in motivational processes have offered valuable insights into the neurochemical 
basis of motivational deficits in schizophrenia. A wealth of recent evidence has 
established that dopamine is integral in motivation and "wanting", in contrast to 
previously held notions of dopamine as a signal for the experience of pleasure or 
"liking", which has since been linked to activation of opioid and gamma amino 
butyric acid (GAB A) systems [170]. Further refinements in our understanding of 
motivation have revealed that dopamine plays a central role in reward prediction, 
mediated by dopaminergic projections from the VTA to ventral and dorsal striatal 
regions, that appears essential for learning and updating reward associations and 
the predictability of rewards [171]. Further, striatal dopamine has been found to 
play a role in determining the effort required to achieve a goal or reward as part 
of a cost-benefit analysis process. Specifically, dopamine depletion in the nucleus 
accumbens results in animals choosing low effort/low reward over high effort/high 
reward options. (reviewed in [59]) Extension of this work to schizophrenia has 
focused primarily on reward prediction through examination of neural responses to 
reward-predicting cues. In addition to reduced ventral striatal activation in response 
to reward cues (discussed above), there is evidence that D2 antagonism is directly 
related to this reduction in ventral striatal activation, with implications regarding 
the origins of both primary and secondary amotivation [162, 172]. These conclu- 
sions arise from comparisons between patients treated with typical and atypical 
antipsychotics, with the assumption that D2 receptor binding is higher with typi- 
cal antipsychotics; however, no direct measurement of D2 receptor occupancy was 
undertaken. 

Summarizing, investigations of the neurochemical basis of negative symptoms in 
schizophrenia have focused primarily on the role of dopamine, in large part due to 
the prominence of the dopamine hypothesis of schizophrenia, as well as evidence 
suggestive of a hypodopaminergic state in frontal cortical regions and its possible 
link with negative symptoms. Despite initial speculation, the role of the Di receptor 
in negative symptoms has produced inconsistent findings. Other studies, though, 
have endorsed a role for subcortical dopamine in negative symptoms, especially 
dopamine signaling in the striatum and its impact on reward prediction and deficits 
therein. Dopamine has also been implicated in other facets of motivation, although 
investigations in schizophrenia are lacking. There has also been emerging evidence 
for the role of other neurotransmitter systems, and in particular glutamate, in the 
pathophysiology of schizophrenia [173], although their specific role in the etiology 
of negative symptoms is yet to be determined. 
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Neurobiological Correlates of Negative Symptoms 
in Schizophrenia Spectrum Illnesses 

Substantially less research has been conducted examining the neurobiological cor- 
relates of negative symptoms in these populations. Structural imaging studies of 
individuals classified as being at ultra-high risk of conversion to psychosis have 
demonstrated an association between more severe negative symptoms in the pro- 
drome and reduced insular cortex volume [174], as well as thinning of the anterior 
cingulate cortex in individuals that go on to develop psychosis [175]. Emerging mul- 
timodal imaging studies have demonstrated dopaminergic dysfunction in individuals 
at high risk of developing psychosis that may be linked to cognitive dysfunction 
observed in this population, although specific relationships with negative symptoms 
have not been reported to date [176, 177]. 

In schizotypy, structural imaging studies have report reductions in frontal and 
temporal lobe volumes in SPD that are intermediate between those found in 
schizophrenia and healthy controls [115]. Such reductions, although significantly 
associated with negative symptom severity in schizophrenia, are not associated 
with negative symptoms in schizotypy. In contrast, reduction in cingulate [115] 
and frontal lobe volume [103, 178] have been correlated with negative symptoms 
in schizotypy. A further report noted a significant relationship between reduced 
caudate volume and severity of negative symptoms in female subjects with SPD 
[179]. Studies in SPD have also reported abnormal frontal lobe activation similar to 
schizophrenia although links with discrete negative symptoms have not been identi- 
fied (reviewed in [94]). There is emerging evidence of dopaminergic dysfunction in 
SPD, with the suggestion that reduced dopaminergic activity may also be associated 
with negative symptoms in SPD [103]. 



Conclusions and Future Directions 

A central role for negative symptoms in the phenomenology and course of 
schizophrenia dates back over a century now, to the earliest descriptions of this 
illness. A resurgence of interest in this area has served to reinforce some of the 
traditional notions of negative symptoms, while highlighting the existence of two 
key symptom subdomains - diminished expression and amotivation. A growing 
body of evidence has consistently demonstrated intact subjective hedonic experi- 
ences in schizophrenia, in addition to a prominent and complex role for amotivation 
in determining functional outcomes, both through direct effects on functioning and 
indirectly through its impact on cognition. Investigations of the negative symptoms 
across disorders related to schizophrenia, including schizoaffective disorder and 
schizotypal personality disorder, as well as in the prodromal phase of schizophre- 
nia, have highlighted the existence of a similar negative symptom domain, although 
often of lower severity, as well as limited evidence of intact hedonic experiences 
and concurrent motivational deficits. 
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More recent advances in investigative neuroimaging have advanced the field 
considerably in terms of underlying neurobiological correlates. Structural and func- 
tional imaging studies have pursued the notion of hypofrontality in schizophrenia 
and its relationship with negative symptoms, with evidence that abnormalities in 
prefrontal cortical and ventral striatal regions provide the most consistent links with 
negative symptoms. Dopamine has figured prominently in hypotheses around the 
pathophysiology of schizophrenia, with the suggestion that negative symptoms are 
related to a cortical hypodopaminergic state; however, neurochemical data support- 
ing this and a link with negative symptoms has not been forthcoming. In contrast, 
a growing body of evidence has underscored the importance of reward prediction 
and the role of dopaminergic signaling in the ventral striatum as one component 
of a complex motivation system. Across the schizophrenia spectrum there have 
been very few neurobiological investigations of negative symptoms, although those 
that have been conducted suggest involvement of similar brain regions to those 
implicated in schizophrenia. 

We have witnessed significant advances in our understanding of negative symp- 
toms in schizophrenia over the last several decades, a shift that has highlighted their 
critical role in functional outcomes. This work is in its earliest stages though; for 
example, our understanding regarding the respective roles of cortical and subcor- 
tical neurobiological abnormalities in negative symptoms is, at best, rudimentary. 
The value of multimodal imaging studies in this regard cannot be overstated, with 
opportunities to concurrently evaluate structural and functional correlates of nega- 
tive symptoms on multiple levels, from regional metabolic and blood flow changes 
to specific neurochemical involvement in the processes under investigation. At the 
same time, we await further advances in these technologies that currently limit the 
questions we ask, as is currently the case regarding the PFC and Di activity. A 
focused exploration of the multiple facets of goal-directed behaviour, including 
clear delineation of systems that are critical in neural cost-benefit computations 
and the execution of goal-directed action plans, is also essential. Of course, only 
in understanding these processes within the context of normal behaviour can we 
begin to delineate the pathophysiologic mechanisms that characterize the deficits 
seen in schizophrenia. Finally, future work must also address issues around sample 
heterogeneity, medication effects, and expand the work on motivational deficits to 
prodromal, neuroleptic-nai've first episode patients, and the schizophrenia spectrum 
personality disorders. The search for effective treatments of the negative symptoms 
in schizophrenia, and the prospect of improved functional outcomes in this illness, 
are critically dependent on the results of this important work. 
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Chapter 2 

Neurocognitive Deficits, Negative Symptoms, 
and Insight in Schizophrenia 

Adrian Preda, Robert Bota, and Philip Harvey 



Abstract The symptom domains of primary negative symptoms, insight and cog- 
nitive deficits in schizophrenia appear to overlap on a number of aspects. These 
domains are: (1) relatively independent of the psychotic, affective and secondary 
negative symptoms domains; (2) relatively persistent; (3) show only marginal 
improvement with the available antipsychotic treatments; (4) are strongly correlated 
in cross sectional measures, and (5) associated with outcome measures. Despite such 
similarities the relationship between insight, negative and cognitive symptoms is yet 
to be clarified. Are we looking at independent categories of symptoms, at a primary 
versus secondary symptoms type of correlation - e.g. insight deficits secondary to 
cognitive deficits - or maybe at a common neuropathological "lesion" or endophe- 
notype with multiple manifestations? Is the functional deficit an effect, a cause or 
just another category that correlates with insight, negative and cognitive symptoms? 
In this chapter we will selectively review cross-sectional and longitudinal data to 
clarify the relationship between these schizophrenia domains. We conclude that 
the evidence to date suggests that we are in fact looking at independent symp- 
toms domains. This conclusion has important applications. At a theoretical level 
the implication is that, similarly to its clinical presentation, the underlying neuro- 
circuitry and pathophysiology of schizophrenia is diffuse and heterogeneous rather 
than localized and homogeneous. At a more pragmatic level the relative indepen- 
dence of the cognitive and negative symptoms suggests that effective interventions 
might need to selectively target each of the domains. 

Keywords Cognitive deficits • Negative symptoms • Deficit • Insight • 
Schizophrenia 
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Abbreviations 


AMPA 


a-amino-3-hydroxyl-5-methyl-4-isoxazole-propionate 


BDNF 


Brain-derived neurotrophic factor 


BP-I 


Bipolar disorder type I 


COGS 


The consortium on genetics of schizophrenia 


COMT 


Catechol-O-methyl transferase 


CPT 


Continuous performance tests 


DTI 


Diffusion tensor imaging 


DSM 


Diagnostic and statistic manual 


FA 


Fractional anisotropy 


FE 


First episode 


FGA 


First generation antipsychotic 


GABA 


y-amino-butyric acid 


GAF 


Global assessment of function 


ICD 


International classification of disease 


IP 


Identical pairs 


MRI 


Magnetic resonance imaging 


NMDA 


N-methyl D-aspartate 


PANSS 


Positive and negative syndrome scale 


PD 


Personality disorder 


PSP 


Personal and social performance 


QOL 


Quality of life 


rTMS 


repetitive transcranial magnetic stimulation 


SATCI 


The schedule for assessing the three components of insight 


SCID 


Structured clinical interview for DSM disorders 


SGA 


Second generation antipsychotic 


STG 


Superior temporal gyri 


VBM 


Voxel-based morphometry 


WCST 


Wisconsin card sorting test 



Definitions and Conceptual History 

Dementia praecox, the name that Kraepelin [1] used to first describe schizophre- 
nia, is translated as early dementia. The name clearly implies the presence earlier in 
life of cognitive deficits similar to those typically observed in much older patients 
diagnosed with dementia. In addition to different types of delusions and hallucina- 
tions, Kraeplin's dementia praecox definition included cognitive impairment (e.g. 
attention, memory, orientation, language, and thought deficits) as well as nega- 
tive symptoms. Specifically, avolition/amotivation was seen as a core feature of 
the syndrome. In fact, Kraeplin's description of the "amotivational syndrome" as a 
"weakening of those emotional activities which permanently form the mainsprings 
of volition", followed by "emotional dullness, failure of mental activities, loss of 
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mastery over volition, of endeavor, and of ability for independent action", remains to 
this day one of the best descriptions of negative symptoms. Kraepelin also described 
his patients' lack of insight; referring to the patients' inability to recognize they are 
suffering from a mental illness and are in need of care; however he did not see this 
as a characteristic trait of schizophrenia. Of note, Kraeplin's original description 
simply stated what the clinical symptoms of dementia praecox were, without an 
implication of what might be primary versus secondary. 

Following Kraeplin, Bleuler [2] differentiated between schizophrenia core 
or fundamental symptoms, the "Grundsymptome", and the "Akzessorische 
Symptome" (accessory symptoms) of schizophrenia. In his "Grundsymptome" 
Bleuler included a number of negative symptoms, specifically abnormalities in asso- 
ciation, affect, ambivalence, relationship to reality (autism), and volition. What we 
now label as catatonic features and positive symptoms, including delusions and hal- 
lucinations, in addition to disorders of attention, orientation, memory, consciousness 
and motility, Bleuler saw as the "Akzessorische Symptome" (accessory or secondary 
symptoms). 

In the development of psychiatry as a science the Kraepelinian/Bleulerian fond- 
ness for description was followed by the Freudian determination to explain it all. 
Not surprisingly within a subjective hierarchy informed mostly by symbolism and 
metaphor the unanalyzable cognitive deficits and unalluring negative symptoms fell 
out of favor. In this context, the re-classification of cognitive and negative symptoms 
as "secondary" might have been an unintended consequence of increased emphasis 
on the much more colorful and fun to interpret Schneiderian first rank symptoms [3] 
including symptoms such as paranoia and abnormal perceptions. Noteworthy is also 
the fact that the 1950s witnessed chlorpromazine's victory over the positive symp- 
toms of schizophrenia (i.e. delusions and hallucinations). This important event, in 
addition to marking the birth of modern psychopharmacology, further reified the 
positive symptoms as a biological cornerstone of psychosis. It is this combination 
of historical circumstances that set the research cards against studying cognitive 
impairment and negative symptoms in schizophrenia. 

Only following the advent of diagnostic systems heavily invested in reliability 
such as the PSE, the RDC and DSM III has the field been able to overcome its 
prejudices and deem cognition and negative symptoms in schizophrenia as subjects 
worthy of interest in their own right [4-6] . 

To illustrate, the Schneiderian belief that the first rank symptoms were pathog- 
nomic to schizophrenia and have prognostic value, while not supported by empirical 
evidence and at odds with both Kraepelin 's and Bleuler' s views, has carried on 
through all the DSM and ICD editions. The present ICD 10 and DSM IV formu- 
lations of schizophrenia require the presence of only one first rank symptom for a 
diagnosis of schizophrenia [7, 8]. At the same time DSM IV lists lack of insight 
under "Associate Features of Schizophrenia" while curiously acknowledging that 
altered insight is "one of the most common symptoms" and "may be one of the best 
predictors of poor outcome" in schizophrenia. DSM IV also emphasizes that nega- 
tive symptoms and cognitive dysfunction are indicative of a poor prognosis (under 
"Course"), that cognitive dysfunction is "often present" and introduces a negative 
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(deficit) dimension under "Alternate Dimensional Descriptors of Schizophrenia". 
Yet, despite all the above, negative symptoms alone are not deemed sufficient for 
fulfilling the Criterion A DSM requirement for a diagnosis of schizophrenia and 
cognitive deficits are discussed only briefly under "Associated Features" [8]. 

Cognitive Deficits: What we have learnt is that the story of cognition in 
schizophrenia might be the very opposite of what we imagined it to be. While 
positive psychotic symptoms may fluctuate during the course of the illness, the 
fact that cognitive deficits are relatively constant raised important question about 
what constitutes core or primary, versus secondary deficits [9] . We used to think of 
schizophrenia as a building where the ungluing of meta-cognition and other higher 
processes cracks its cognitive "bricks" and eventually results in the collapse of the 
whole edifice. Based on multiple lines of evidence we now think just the oppo- 
site: already cracked cognitive bricks, further damaged by wear and tear, eventually 
crack for good and eventually result in the ruin of the whole edifice. Patients with 
schizophrenia consistently perform 1-1.5 to 1.5-2 standard deviations lower than 
normal controls on a variety of neuropsychological tasks targeting attention, work- 
ing memory, processing speed, problem solving and social cognition, among others 
[10, 11]. In their meta-analysis of 43 separate samples of 2,204 first episode (FE) 
patients Mesholam-Gately and colleagues [12] conclude that cognitive deficits in FE 
schizophrenia are similar to those reported in chronic schizophrenia. Furthermore, 
the study reports an increase in FE deficits compared to earlier premorbid IQ levels 
and stability of course afterwards. While the significant heterogeneity of effect sizes 
across studies limits the validity of the conclusions, such data suggests that cognitive 
deficits appear before other clinical symptoms and tend to remain stable overtime. 
Rather than an effect, cognitive deficits might be a cause (or even the cause - but the 
evidence supporting this hypothesis is less convincing at this time) of schizophrenia. 
In other words, dysfunction at the level of basic cognitive processes such as atten- 
tion, processing speed, working memory, among others, might just be the reason for 
the ungluing and collapse of the higher functions. 

Negative Syndrome: The negative symptoms are defined as reduction or even 
absence of a normal psychological function. A number of negative symptoms have 
been described over time but the current use typically refers to poverty of speech 
(alogia), avolition-apathy, amotivation, physical anergia and anhedonia-asociality 
[13, 14]. The history of the concept can be traced back to a paper published in 
1861 by Sir John Russell Reynolds (1828-1896) who described positive and nega- 
tive symptoms as an "excess or negation of vital properties" (for a review, see Perce 
2004 [15]). "Superimposed" behaviors such as abnormal movements but also para- 
noid delusions and hallucinations were labeled as positive symptoms; "losses" of 
sensation, feeling, motor abilities (culminating with coma) were labeled as nega- 
tive symptoms. Around the same time Herbert Spencer's evolutionary theory, and 
specifically his ideas about the evolution and dissolution of the nervous system, 
were gaining preeminence. Hughlings Jackson integrated Spencer's theories and 
Reynolds' observations and concluded that positive symptoms represented an exces- 
sive expression of normally inhibited neural processes, while negative symptoms 
were due to a more diffuse Spencerian dissolution of neural function: 
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Anatomically, the negative elements are losses of adjustment of the organism, as a whole, 
to the environment in the order, according to the "depth" of the dissolution, from the most 
special and complex of them towards the most general and simple. [16] 

Interestingly, Jackson's positive/negative classification, while speculative, implied 
that negative symptoms would have a poorer course, response to treatment and 
prognosis, which has now been confirmed by empirical evidence. 

The demise of psychoanalysis marked a change in the philosophy underly- 
ing the diagnostic research process in psychiatry: from a pre-DSM III etiological, 
analytically informed approach to a post-DSM III, atheoretical, descriptive nosol- 
ogy. Strauss et al. [17] work discussing of 3 different schizophrenia domains (i.e. 
positive symptoms, negative symptoms and a disorder of relation) can be under- 
stood in the context. Even if it revamped interest in negative symptoms Strauss 
et al. [17] contribution did not generate enough momentum (or data) to result in 
a separate negative symptom core for the DSM III [6] diagnosis of schizophre- 
nia. However, "the one disorder, multiple core domains" theory of schizophrenia, 
resulted in a number of theoretical models, parsing a presumably unitary concept 
(i.e. schizophrenia) in different subtypes: type I and II, positive and negative symp- 
toms type, and deficit and non-deficit schizophrenia [13, 14, 18-20]. All these 
models share the assumption that negative symptoms are a core deficit and should be 
separated in a distinct subtype due to its different course, prognosis and response to 
treatment. 

The negative symptoms of schizophrenia are further classified as primary (per- 
sistent, intrinsic to schizophrenia) and secondary (temporary, associated with and 
presumably due to other factors such as depression, medication adverse effects, or 
positive symptoms [21]. While secondary negative symptoms may be reduced by 
treating the causative agent, primary negative symptoms are viewed as enduring 
and persisting between psychotic episodes [22-25]. 

Insight: The origin of insight can be traced back to the psychoanalytic litera- 
ture. However, while psychoanalysis conceptualizes insight as a state of sudden 
"illumination" of a previously unconscious process, insight in schizophrenia is a 
multidimensional concept referring to awareness of illness, its specific symptoms 
and their consequences, as well as need for treatment [26, 27]. Insight is enduring 
rather than temporary and it refers to the patient's ability to understand that some 
of his non-reality based experiences (usually hallucinatory experiences and delu- 
sional representations) are secondary to having schizophrenia rather than "real". 
Awareness and attribution of both current and past symptoms represent specific 
aspects of insight. Additional dimensions of insight include a more global under- 
standing of the diagnosis and need from treatment [28]. Insight has been variously 
discussed as an independent symptom domain, as secondary symptom (correlated 
with affective symptoms), or as a dependent symptom that is part of a broader 
domain including: (1) positive symptoms (where insight is a type of delusion); 
(2) negative symptoms (where insight, as other negative symptoms, is a decrease 
of a normal function, i.e. awareness); and (3) neurocognitive dysfunction (where 
insight deficits are thought to be similar to the better understood syndrome of 
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anosognosia described in some neurological syndromes). Our rationale for includ- 
ing it in this chapter is based on proposed theories about its shared characteristics 
with the negative and cognitive symptoms domains: correlates with premorbid 
functioning, negative prognostic value when present at the onset of illness and base- 
line, course, and association with functional outcomes, and more specifically social 
dysfunction. 



Epidemiology 

Demographic Variables 

Cognitive Impairment: Cognitive functioning is associated with a number of demo- 
graphic variables, including educational attainment, ethnicity, and sex [29]. These 
demographic variables are also associated with cognitive performance in people 
with schizophrenia as well [30]. The influence of education and ethnicity is roughly 
the same level of association with cognitive variables in people with schizophrenia 
as in healthy individuals. However, since people with schizophrenia are commonly 
found to have lowered levels of educational attainment compared to others from 
similar socioeconomic backgrounds, the influence of education on cognition may 
be somewhat more salient. Further, people with schizophrenia routinely manifest 
reduced levels of educational attainment than their parents and siblings [31]. As 
described below, reduced cognitive performance is present prior to the occurrence 
of any other symptoms of schizophrenia, possibly being a contributory factor to 
reduced educational attainment and suggesting a direction of relationship wherein 
early cognitive impairments increase the challenge associated with school 

Negative Syndrome: Primary negative symptoms have been associated with poor 
premorbid function, male gender and low Intelligence Quotient [14]. Male gender 
not only increases the risk for negative symptoms but male schizophrenia patients 
have also been reported to have more severe negative symptoms [32, 33]. Men also 
present more frequently with flat affect than women patients with schizophrenia 
[34-38]. 

Insight: Lack of insight appears to be a culturally independent symptom of 
schizophrenia. Amador et al. [28] reported that acute schizophrenia was associated 
with poor insight in all the countries and cultures surveyed in the World Health 
Organization International Pilot Study of Schizophrenia. The evidence about demo- 
graphics association with overall insight or insight specific domains is mixed. The 
preferred demographic distribution for negative and cognitive symptoms does not 
seem to apply for insight deficits n schizophrenia. In their study of 42 patients 
with schizophrenia and 22 patients with bipolar disorder with psychotic features 
Arduini et al. [39] reported no difference between male and female in insight scores. 
Schwartz et al. [40] studied 66 patients with chronic schizophrenia and found no 
association between insight and demographic variables. However, in a recent large 
scale multi-site clinical trial of 303 subjects with schizophrenia baseline insight 
correlated positively with premorbid functioning and level of education [41]. 
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Breadth of Impairments: Genetics, Family Histories 
and First Degree Relatives 

Cognitive Impairment. Cognitive impairments have been recognized in the relatives 
of people with schizophrenia for decades [42]. Studies of cognitive impairments 
on the part of relatives have had some of the same results as studies of schizoty- 
pal personality disorder (PD). Profiles of impairment appear similar and the level 
of impairment is somewhat reduced compared to schizophrenia. These impairments 
have long been characterized as "markers of vulnerability" in that these impair- 
ments may well identify individuals at extra high risk as noted above. However, 
until recently a definitive single-sample study was lacking and that study is now 
partially completed. 

Concurrent with the development of the MATRICS initiative, the Consortium 
on Genetics of Schizophrenia (COGS) study sought to identify genetically-linked 
variation in cognitive performance [43]. This research study followed up years of 
less systematic research on genetic influences on cognition in schizophrenia and the 
general population. The previous work had implicated multiple different potential 
susceptibility genes for cognitive changes, including COMT, BDNF, and multiple 
other candidates. These studies have consistently shown that multiple aspects of 
cognitive functioning are related to gene expression variants [44]. 

It has been known for years that cognitive impairments tend to have a genetic 
component, and that estimates of the heritability of neuropsychological perfor- 
mance is quite high, with average heritability quotients over 0.40 [34]. Many of 
the more functionally relevant aspects of cognitive impairment are known to be 
consistently heritable, including episodic memory (heritability range = 0.3-0.6), 
attention/vigilance (mean = 0.54), working memory (range = 0.3-0.6), and execu- 
tive functioning (range = 0.3-0.6). Thus, cognition is a heritable trait in families of 
patients with schizophrenia, and determining the relative importance of the herita- 
ble components of cognition for functional disability in schizophrenia is important. 
As these measures were selected for use in multi-site trials, they are ideal for use in 
large scale treatment studies. 

Negative Syndrome: In the Roscommon Family Study negative symptoms in all 
probands diagnosed with nonaffective psychoses predicted corresponding dimen- 
sions of schizotypy in the patients' nonaffected first degree relatives as well as odd 
speech, suspicious behavior, and social dysfunction [45]. While the associated social 
dysfunction was expected, the authors commented that the association with odd 
speech and suspicious behavior was surprising. As a possible explanation they noted 
the overlap between suspiciousness (a positive factor) and the negative factors aso- 
ciability and poor rapport. These findings remained significant when probands with 
a nonschiophrenics psychosis were included, which suggest a negative symptoms 
dimension on the spectrum of schizophrenia disorders, starting with schizotypal 
personality traits and ending with schizophrenia psychosis. Furthermore, positive 
symptoms in patients predicted positive schizotypal traits and negative symptoms 
predicted negative schizotypal traits in relatives. These findings suggest that in addi- 
tion to a continuum of risk for both positive and negative symptoms these are two 
etiologically distinct domains of schizophrenia [45]. 
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A family history of schizophrenia has been reported to correlate with a more 
severe course of schizophrenia, including an increased risk for negative symp- 
toms. The presence of pervasive negative symptoms is considered a marker of 
relatively high genetic loading for schizophrenia [46]. In their recently published 
meta-analysis of 12 negative symptoms studies Esterberg et al. [47] reported that a 
family history has a small but significant effect on negative symptoms. Cardno et al. 
[46] found that the risk of schizophrenia in relatives was predicted by the presence of 
pervasive negative symptoms (OR: 9.44, 95% CI = 1.98-45.01) and the absence of 
pervasive positive symptoms (OR = 0.09, 95% CI = 0.01-0.78) in probands, where 
pervasive negative symptoms were defined by the presence of all of the symptoms: 
social withdrawal, autistic behavior, poverty of thought/speech, and flat affect. 

Insight: Is family history relevant for insight deficits? As discussed above there is 
a familial transmission of cognitive deficits and negative symptoms; also both cog- 
nitive deficits and negative symptoms appear to co-aggregate with insight deficits 
[48]. Therefore it can be assumed that secondary (to cognitive impairment) insight 
deficits can be seen in families with schizophrenia. However, this does not clarify if 
there is a familial transmission or familial risk diathesis for primary insight deficits 
in schizophrenia. To address this question Danki et al. [49] studied the relationships 
between a family history of schizophrenia and insight deficits in a Turkish sample of 
66 stable patients with a SCID based diagnosis of schizophrenia. The Schedule for 
Assessing the Three Components of Insight (SATCI) overall score and the scores of 
5/8 SATCI subscales (i.e. awareness of illness, awareness of a mental illness, expla- 
nation of the illness, belief in the delusion, explanation of experiences, and reaction 
to not believing - optional eighth question), were all significantly lower in patients 
with a family history of schizophrenia [49, 50]. While interesting, these findings 
are based on a single site cross sectional study with a relatively small sample size; 
thus, they remain preliminary until future replication. At the same time, while Danki 
et al. [49] results appear to indicate there is a family effect of schizophrenia on 
insight, they do not answer the more direct question about the familial transmission 
of insight deficits in schizophrenia. 



Breadth of Impairments: Schizophrenia Spectrum 
and Other Disorders 

Cognitive Impairment: There are other conditions that are related to schizophrenia 
and several of these conditions have similar cognitive impairments. Most simi- 
lar from a phenomenological perspective is schizotypal personality disorder. This 
condition manifests variants of positive and negative symptoms of schizophre- 
nia, at slightly reduced levels of severity, and there is clear evidence of cognitive 
impairments as well. These impairments have similar signatures compared to 
schizophrenia, with slightly reduced levels of severity. For instance, in a series of 
studies of a large sample of people with schizotypal PD, we found that the profile of 
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impairments was similar to that seen in schizophrenia, greater in severity than peo- 
ple with other personality disorders, and approximately one half as severe as those 
seen in schizophrenia [51, 52]. These findings are widely replicated and it is believed 
that it is likely that cognitive impairments similar to those seen in schizophrenia 
may be a common feature, but that alterations in the subcortical dopaminergic func- 
tioning that are associated with schizophrenia are generally lacking in people with 
schizotypal personality disorder. 

Bipolar Illnesses: The majority of studies in the medical literature tend to focus 
on schizophrenia and demonstrate somewhat greater impairment in schizophrenia 
compared with BP-I [53, 54]. Although neuropsychological functioning in BP-I 
has been less extensively studied than in schizophrenia, evidence does suggest that 
mood disorder patients frequently manifest neuropsychological deficits in atten- 
tion, executive, and memory functions [53-60]. Symptomatic BP-I patients have 
been shown to have widespread cognitive abnormalities [61]. Evidence from studies 
supports the hypothesis that there are persistent residual neuropsychological impair- 
ments in patients in euthymic phases of illness [59, 62, 63]. Neuropsychological 
studies directly comparing patients with schizophrenia and BP showed relatively 
equivalent dysfunction on the Wisconsin Card Sorting Test [64], visual backward 
masking [65, 66], and overall neuropsychological function [57, 67]. 

In a recent study of first episode patients who were clinically stabilized from a 
first episode that included psychotic symptoms, we [68] found that the profile of 
clinically stable patients with bipolar and unipolar affective disorders was essen- 
tially identical to that seen in schizophrenia patients. Similar to the results for 
relatives of people with schizophrenia and individuals with schizotypal PD, the 
severity of impairment in people with schizophrenia was about twice as great com- 
pared to normative standards as the patients with affective disorders who did not 
differ substantially. 

Although many BP-I subjects can have periods of syndromal remission (and 
do not typically have the same prevalence of disability or long-term deterioration 
as those with schiophrenia), these periods of "recovery" are not accompanied by 
normalization of social, familial, and occupational role function for a substantial 
proportion of cases [69]. A meta-analysis of 17 studies examining psychosocial out- 
come in patients with BP-I found that 30-60% of them fail to regain full functioning 
in social and occupational domains [70]. Mixed affective states [71], psychotic 
symptoms [72, 73], and more previous episodes [74-77] are among the variables 
that have found to be associated with poor outcome. A recent report from a lon- 
gitudinal first episode study of bipolar disorder with manic episodes found that 
experiencing symptomatic relapse and remission was a relatively common occur- 
rence compared to functional recovery [78]. Although 43% of first episode bipolar 
patients appeared to experience functional recovery (compared to only 18% of 
first episode patients with schizophrenia), the criteria for functional recovery was 
only return to premorbid functioning, with no requirement for successful ongoing 
everyday outcome (and this finding is still a very low rate of normal functional 
outcome). 
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Negative Syndrome: In a multicenter retrospective study of 1,452 patients diag- 
nosed with schizophrenia spectrum disorders (schizophrenia, schizophreniform, and 
schizoaffective disorder) the majority of the patients (57.6%) had at least one 
or more negative symptoms, while primary negative symptoms were reported in 
12.9% of patients [79]. The patients with schizophrenia had more frequent and 
more severe negative symptoms than patients with a diagnosis of schizophreniform 
or schizoaffective disorder [79]. Persistent negative symptoms are more prevalent 
in schizophrenia than in depressed patients, where negative symptoms also seem 
to correlate with depressive symptoms [80]. In a long term prospective study of 
schizophrenia, schizoaffective and affective disorder patients, the prevalence of 
negative symptom was found to be high at the 15 year follow up: 75% of the 
schizophrenia patients, 68% of the schizoaffective patients, and 44% of the patients 
with affective disorders where found to have at least one negative symptom [81]. 
However, schizophrenia patients had much more severe negative symptoms at the 15 
year follow up compared to both the schizoaffective and affective disorder controls 
[81, 82]. 

Insight: Converging evidence suggests that there is a type of insight deficits that 
appears to be specific to schizophrenia. Insight deficits in schizophrenia appear to 
have a different course that of insight deficits seen in affective disorders. There is 
less variation in the course of insight deficits course in schizophrenia (trait like) vs. 
a state dependent course in affective disorders. Also, schizophrenia patients have 
more severe of insight deficits than patients with any other major psychiatric diag- 
nosis, including schizoaffective disorder. In a multisite, cross-sectional study of 412 
patients with schizophrenia, schizoaffective and mood disorders (with and without 
psychotic features) poor insight was more prevalent and more severe in patients 
with schizophrenia [83]. Wifffen et al. [41] also found lower insight in their cross- 
sectional measurement of insight in schizophrenia patients (N = 213) compared 
with schizoaffective patients (N = 90). 

In people with schizophrenia there is a positive correlation between insight and 
symptoms of depression, paranoia and anxiety [84, 85]. Insight preservation in these 
domains is important because it predicts quicker resolution of symptoms, with less 
hospitalization in the period of time leading to relapse [86]. At the same time, in a 2 
year longitudinal study, patients with schizophrenia with other Axis I comorbidities 
had less improvement in their awareness of illness at 12, 18 and 24 months follow 
up points and less insight into the consequence of illness at 1 8 and 24 months follow 
up [87]. 



Neurobiological Considerations 

When it comes to insight, the neurobiological literature is remarkable for its dearth 
of reports. The situation is quite the opposite for cognitive deficits and, to some 
extent, negative symptoms where, with the accessibility of sophisticated brain imag- 
ing and neurophysiology tools and following the mandate set out by the MATRICS 
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guidelines, the pace of publishing of new reports has had a fairly steep slope. 
Reviewing the wealth of interesting reports is beyond the scope of this limited 
review. Thus for practical reasons we will review only a few selected studies and 
focus on a summary of findings with special relevance to cognition and negative 
symptoms. 

Brain Structural Abnormalities 

Ventricular and Whole Brain Volumes: Since the advent of the first neuroimag- 
ing technologies, there have been findings of reductions in cortical volume and 
increased ventricular size in people with schizophrenia. There was a previous belief 
that volumetric reductions and increased ventricular size were associated with spe- 
cific profiles of symptoms specifically cognitive impairments and deficit syndrome 
[23], but the bulk of the evidence has suggested that small increases in ventricular 
size, not great enough on average to be viewed as clinically abnormal, are present 
in many people with schizophrenia. That said, there is some evidence of correla- 
tion between medial temporal lobe volume and memory impairment. These cortical 
changes are present at the time of the first episode or even during prodromal peri- 
ods prior to formal diagnosis and have been reported quite consistently to progress, 
in terms of gray matter loss, over follow-up periods starting at that time. Evidence 
does suggest that these changes are slightly greater in individuals with poor life- 
time functional outcomes who, consistent with the evidence presented above, are at 
the highest risk for experiencing cognitive and functional declines in later life [88]. 
Further, some studies have shown that ventricular enlargement is correlated with 
global cognitive impairments. Findings of decreasing cortical volume or increasing 
ventricular size in longitudinal studies have lead to the suggestion that these changes 
are reflective of active illness processes [89]. 

Gray Matter Changes: Advances in neuroimaging technology have led to the 
ability to separately examine gray and white matter. Consistent findings suggest 
that gray matter volumes are reduced in schizophrenia across the lifetime course 
of the illness. Recent studies have suggested that these changes in cortical volume 
are associated with an increased frequency of psychotic relapses, starting at the 
time of the first episode. These findings are consistent with the late-life findings 
reviewed above suggesting that more severe and unremitting psychotic symptoms 
are associated with cognitive decline over follow-up periods ranging from 3 to 6 
years in older patients. Thus, progressive loss of cortical gray matter, correlated with 
frequency of psychotic episodes, is a potential determinant of cognitive impairments 
and negative symptoms in schizophrenia. 

A number of brain regions have been studied in relation to negative symptoms. 
Kim et al. [90] reported that superior temporal gyri abnormalities are present at 
baseline and correlate with negative symptoms severity even in neuroleptic naive 
patients. A prospective 3 -year volumetric MRI study found that volume changes 
in the left anterior amygdala-hippocampal complex significantly correlated with 
PANSS negative symptoms change over the study period [91]. A bilateral decrease 
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in gray matter volume in the superior temporal gyri and anterior amygdala - 
hippocampal complex has also been shown in a small cross-sectional region of 
interest MRI study comparing male chronic schizophrenia patients with predom- 
inant negative symptoms vs. healthy controls [92]. Such longitudinal findings, 
while interesting, are limited by the confounding effect of concomitant medications 
(mainly first generation antipsychotics - FGAs in the cited studies). Interestingly, 
Meisenzahl et al. [93] failed to replicate these findings; however, their sample 
appears unique in terms of clinical stability and a higher proportion of patients sta- 
bilized on second generation antipsychotics (SGAs) at the time of the study. Lui 
et al. [94] using an voxel-based morphometry (VBM) approach found negative cor- 
relations between temporo-precuneus connectivity and total PANSS scores as well 
as scores for negative symptoms and anergia. 

White Matter Abnormalities'. Many theories of cognition and negative symptoms 
in schizophrenia have focused on impairments in connectivity as their central fea- 
ture. In addition, there are several neuropathological abnormalities that implicate 
white matter changes. Most central is the finding that neuronal density is increased 
in certain brain regions in schizophrenia, in the absence of increases in cell num- 
ber [95]. This finding combines with findings of decreased cellular arborization 
and fewer synaptic contacts (i.e. fewer dendritic spines) to suggest that findings 
of global reductions in cortical volumes could be due to abnormalities in white mat- 
ter. These indirect suggestions have been confirmed by a series of neuroimaging 
studies that suggest abnormalities in the organization and integrity or cortical white 
matter. Central among these findings have been studies using diffusion tensor imag- 
ing (DTI) [96]. Through measuring water diffusion in myelin sheaths, it is possible 
to visualize the orientation of these axons. Axons organized in parallel will have 
higher anisotropy values and be organized more coherently. Multiple studies have 
reported reductions in fractional anisotropy (FA) in people with schizophrenia com- 
pared to healthy controls, suggesting reduced coherence of white matter tracts. In a 
very recent study, we reported that the age of the patient (ranging in age of 18-80), 
was associated with tract specific reductions in fractional anisotropy in the corpus 
callosum in comparison with healthy controls who were similar in age [97]. Thus, 
these findings do provide an initial suggestion of progressive deterioration of white 
matter in people with schizophrenia. 

Pyramidal Cells: Approximately 75% of cortical neurons are pyramidal cells, so 
designated because of their triangular shape. These neurons utilize glutamate as a 
transmitter and are regulated by interneurons, which utilize the inhibitory transmit- 
ter y-amino-butyric acid (GAB A). The suggestion has been made that the reason 
for increased density in the absence of loss of neurons is due to reduced number of 
axons and dendritic spines attached the pyramidal cells. An implication of this is 
loss of afferent inputs from the thalamus, which would lead to reduced cortical acti- 
vation [98]. A possible mechanism of this particular structural abnormality could be 
an excessive degree of normal pruning processes which reduces the total number of 
dendrites during adolescence. A further, and more speculative possibility, is that of 
triggered apoptosis, possibly induced by altered dopamine and glutamatergic func- 
tioning. In either case, increased neuronal density is one of the more consistently 
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detected neuropathological findings in schizophrenia post-mortem tissue and one 
that suggests a direct connection between abnormal cortical structure and functional 
activity of critical brain regions in schizophrenia. 



Brain Neurotransmission Abnormalities 

The section above gives a sense of the relationships between neuronal factors 
and patterns of distribution of cortical activation in people with schizophrenia. 
Schizophrenia has been extensively studied as a disease of impaired neural trans- 
mission due to the discovery of the antipsychotic effects of chlorpromazine in the 
1950s. Recent increases in the understanding of the interactions between different 
CNS neurotransmitters have lead to a more sophisticated understanding of the pro- 
cesses of cellular activation and communication in the pathophysiology of cognitive 
impairments in schizophrenia. 

Dopamine: The primary effect of antipsychotic medications is to block dopamine 
D2 receptors in the corpus striatum. All effective antipsychotic medications have 
this properties and all medications that have been tried as antipsychotic medica- 
tions that lack this effect have failed in clinical trials. Several influential theories of 
cognitive impairment in schizophrenia have focused on cortical/striatal dopamine 
balance. In healthy individuals, increased activation of cortical dopamine neurons 
is associated with reductions in striatal activity and vice versa, reflecting a regula- 
tory relationship between these regions. In contrast, there is apparently a disjunction 
in these regulatory processes in people with schizophrenia and blockade of striatal 
dopamine receptors does not lead to a corresponding increase in cortical dopamine 
tone. 

Reduced cortical dopamine activity has been a prominent idea regarding the ori- 
gin of cognitive impairments and negative symptoms of the illness [99]. Many cog- 
nitive functions are related to dopaminergic activity and compounds that increase 
dopamine transmission, such as amphetamine, lead to improvements in these func- 
tions. For example, attention, working memory, and related executive functions as 
well as some negative symptoms are improved with amphetamine treatment and 
reduced regional cortical activation, detected with fMRI techniques as described 
above, is associated with impaired performance on these types of tasks or increased 
severity of negative symptoms. Direct stimulation of cortical dopamine receptors 
with dopamine Dl agonists can reverse the adverse of effects of aging and chronic 
antipsychotic treatment on working memory performance in monkeys, again sug- 
gesting the dopamine-relevance of many of the common cognitive impairments in 
people with schizophrenia. 

Other evidence implicating dopamine in the cognitive impairments seen in 
schizophrenia comes from studies of the genetic variants associated catehol- 
O-methyl-transferese (COMT) [100]. There are two polymorphisms associated 
with this gene, valine/VAL and methionine/MET, with the VAL allele asso- 
ciated with greater catabolic potential in the DA receptor region and hence 
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reduced levels of available dopamine. VAL-VAL homozygotes have been shown 
to have reduced levels of cognitive functions that are relevant to schizophre- 
nia, including working memory and executive functioning, Although the evi- 
dence for COMT as a susceptibility gene for schizophrenia is limited, the fact 
that this dopamine-relevant genetic variation is broadly associated with cogni- 
tive functioning, including in individuals with schizophrenia spectrum personality 
disorders, again indicates the role of dopamine in the cognitive abnormalities in 
schizophrenia. 

Glutamate: Glutamate is an excitatory transmitter that is widely distributed 
in the CNS, but one of the potentially important locations for these receptors 
is on dendritic spines. There are at least two receptor subunits for glutamate: 
N-methyl D-aspartate (NMDA) and alpha-amino-3-hydroxy-5-methyl-4-isoxazole 
propionic acid (AMPA), both of which are also widely distributed. NMDA antag- 
onists such as ketamine and phencylclidine (PCP) trigger syndromes in healthy 
individuals that are a close analogue to schizophrenia, including positive and 
negative symptoms, impairments in communication, and cognitive deficits [101]. 
People with schizophrenia are even more sensitive to these effects than healthy 
individuals. 

There are two domains where glutamatergic abnormalities might cause brain 
changes and cognitive impairments. One is the suggestion that glutatmergic hypoac- 
tivity, as would be induced by chronic hyperdominergic activity, similar to the 
effects of PCP and ketamine, can trigger apoptosis. These programmed cell death 
processes would be difficult to detect at post-mortem because they do not neces- 
sarily cause gliosis at the time of occurrence. At the same time, this is a difficult 
idea to test because post-mortem tissue would have to be obtained during a period 
of active apoptosis and these occurrences may be sporadic in nature. A second area 
where glutamatergic abnormalities could be related to cortical changes is through 
their potential direct effect on white matter. Chronic glutamatergic hyperactivity, 
which could be a consequence of impaired DA-glutamate interactions, has been 
proven to be toxic to oligodendrocytes. This process may be due to induction of 
dysregulation in calcium homeostasis and increased intracellular calcium. As oligo- 
dendrocytes are damaged, demylination can occur, which further reduces the ability 
of neurons to modulate glutamate activity. Thus, alterations in cortical white mat- 
ter previously detected in DTI studies could possibly arise from glutamatergic 
processes, suggesting a mechanism through which psychosis, cognitive impair- 
ment, negative symptoms and disorganized behavior may be directly linked to each 
other. 

A final mechanism through which glutamatergic dysregulation could impact on 
cognitive functioning is through disruption of dopamine input to pre-frontal sites 
where critical cognitive operations are performed. Impaired excitatory input to cor- 
tical DA receptors could lead to chronic changes in their functioning, on both 
functional and morphological levels. One potential consequence of this process, 
suggested by Lewis and Sweet [102], is that chronic reductions in excitatory input 
to cortical Dl receptors could lead to compensatory, but ineffective, upregulation of 
these neurons. This upregulation could then cause a consequential down regulation 
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in the synthesis of GABA. As GABA itself regulates the level of glutatmatergic 
functioning, such a process could contribute to further dysregulation in the balance 
of these transmitters 

GABA: Post-mortem data has found reduced levels of GABA signaling in a criti- 
cal interneuronal subsystem: chandelier cells [103]. About 33% of interneurons that 
contain GABA were found to express essentially undetectable levels of a critical 
regulator of GABA synthesis: glutamic acid decarboxylase -67 (GAD-67). GAD- 
67 is an enzyme that regulates production of GABA and it is highly responsive 
to excitatory input directed towards GABA-containing interneurons. Thus reduced 
excitatory signaling into GABA neurons would lead to reductions in synthesis 
of GABA. Interestingly, levels of signaling of the primary transporter of GABA, 
GABA transporter 1 (GAT-1), are also undetectable in these same interneurons. As 
GABA regulates levels of glutamatergic activity, decreased GABA functioning has 
the potential to contribute to the cascade of reduced cortical input, compensatory 
upregulation of Dl receptors, and maintenance of multi-system dysregulation of 
neuro transmitters. It has been suggested that GABAergic dysfunction is at the root 
of synaptic plasticity deficits in schizophrenia (for a review, see Costa et al. [104]). 
Several lines of evidence support the hypothesis that GABAergic downregulation, 
associated with reduced reelin secretion from GABAergic neuron axon terminals 
on dendrites, somata and the axon initial segment of pyramidal neurons, might be 
responsible for the decreased PFC neuropil of schizophrenia patients. While neu- 
ropil findings have been reported in post-mortem studies, a number of in vivo studies 
reported that PFC changes in schizophrenia associated with both cognitive deficits 
and negative symptoms, 

Acetylcholine: Acetylcholine is another transmitter potentially associated with 
cognitive changes in schizophrenia. In specific the nicotinic receptor subsystems of 
the cholinergic system appear to be altered in people with schizophrenia. There are 
several lines of evidence in this regard. Expression of the nicotinic alpha-7 recep- 
tor in the prefrontal cortex is altered in both people with schizophrenia and their 
relatives. Individuals with schizophrenia are more likely to smoke than the gen- 
eral population, starting prior to the onset of their illness, as well as smoking more 
heavily and extracting more nicotine from cigarettes than nonschizophrenic fellow 
smokers [105]. There have been postmortem reports of altered nicotinic receptor 
density in people with schizophrenia as well, but it is challenging to rule out the 
effects of smoking in that regard. 

There has been limited evidence of alterations in muscarinic receptor systems 
in schizophrenia. Post-mortem studies have not found reductions in indices of 
muscarinic activation or in levels of acetylcholine. However, one study reported 
reduced levels of cholinergic neurons in the ventral striatum in schizophrenia, in the 
absence of any evidence of other neurodegenerative changes. One possible confound 
throughout this research is the use of antimuscarinic medications to treat extra- 
pyramidal side effects of antipsychotic medications. The long-term effects of these 
medications are unknown and whether their use in early and middle life could influ- 
ence the postmortem detection of illness-related alterations in muscarinic activity is 
uncertain. 
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Functional Changes in Brain Activity 

The original conceptualization of brain dysfunction during cognitive processing 
on the part of people with schizophrenia was "hypofrontality". At the same time, 
negative symptoms of schizophrenia are thought of as reflecting a frontal lobe 
dysfunction (for a review, see Semkovska et al. [106]). Studies of high-load execu- 
tive functioning, attentional, and working memory paradigms consistently revealed 
reduced relative activity in the regions roughly corresponding to the dorso-lateral 
prefrontal cortex when compared to the brain activation of healthy individuals per- 
forming similar tasks. Recently, it has been found that such tasks are not associated 
with a specific localized reduction in regional brain activation, leading to small total 
level of brain activity, but rather with similar overall levels of brain activation in 
healthy and schizophrenia populations and a differential regional pattern of distribu- 
tion. In specific, it has been reported consistently that reductions in anterior frontal 
lobe activity are associated with increases in activation in other regions, typically the 
anterior cingulated, more posterior frontal regions, and the occipital cortex, when 
compared to healthy individuals. 

Hypofrontality and/or a fronto-temporal disconnection have been proposed an 
underlying neurocircuitry abnormalities resulting or contributing to the formation 
and maintenance of negative symptoms. 

The hypothesis put forward to explain these apparently contradictory findings 
is the idea the schizophrenia patients may have a different memory-load activation 
response curve in the dorsolateral prefrontal cortex than controls. A typical obser- 
vation is that dorsolateral activity increases as task load increases, until capacity is 
exceeded, at which point dorsolateral activity decreases on the part of people with 
schizophrenia [107]. Callicott et al. [107] suggested that the relationship between 
task load and dorsolateral activity may not be different in schizophrenia and healthy 
individuals; the load-activity curve may be the same, but patients may have lower 
capacity leading to a decline in activity at loads processing loads lower than in 
controls. Glahn et al. [108] performed a meta-analysis of brain activation studies 
in schizophrenia using the N-back task, finding clear support for hypoactivation in 
the dorslateral prefrontal cortex in schizophrenia patients. At the same time, they 
also documented consistently increased activation in the anterior cingulate and left 
frontal pole relative to controls. This pattern of findings suggests that dorsolateral 
disturbances in schizophrenia during executive tasks do not represent focal abnor- 
malities of a specific neuroanatomical region, but probably an impairment in the 
ability to engage functional networks subserving executive functions [109]. Many 
of the functional imaging studies that have investigated cortical brain activation dur- 
ing performance of episodic memory tasks in schizophrenia have also demonstrated 
abnormalities in a range of prefrontal regions, including both decreased activity 
and increased activity. Studies of prefrontal activation during episodic memory 
encoding have been more likely to find decreased than increased activation. These 
studies have shown reduced activation in ventrolateral prefrontal regions, includ- 
ing BA47 and BA45, regions associated with semantic elaboration or encoding 
of information in memory (for a review see Barch [110]). It has been suggested 
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that reduced activation in these regions reflects a failure to generate and/or apply 
effective encoding strategies among individuals with schizophrenia. 

The anatomic components of the hypothetical neural network underlying cog- 
nitive dysfunction and the primary negative symptoms and are not completely 
understood but, on the basis of converging lines of evidence from nonhu- 
man primates and from neuroimaging studies of humans, the prefrontal cortex, 
specifically the dorsolateral prefrontal (DLPFC), parietal, temporal and anterior 
cingulated are thought to play critical roles. Reminding of the Jacksonian dif- 
fuse neural dissolution theory type II schizophrenia patients have smaller brains 
with bigger cerebral ventricles [18]. Several studies have suggested that pri- 
mary negative symptoms are functionally localized to the frontal and parietal 
cortices [111]. 

Rossell et al. [112] evaluated 78 male patients diagnosed with DSM-IV 
schizophrenia and 36 male control matched for age and IQ. All the patients under- 
went psychological testing and structural MRI. There were no significant correlates 
between the level of insight and the whole brain, white and grey matter volumes. 
However, Laroi et al. [113] in a study looking at the relation between insight 
and frontal function in 21 medicated patients with schizophrenia and 21 controls 
reported a possible association between poor insight and frontal lobe deficit, but no 
anatomical correlation with good insight. Out of the 21 patients with schizophrenia 
5 had slight and 2 moderate frontal atrophy, while the other did not show any signs 
of frontal lobe atrophy [113]. The divergences between the two studies could be 
understood as differences in patient selection, tools used and differences in number 
of patients evaluated. 

Clinical Considerations and Diagnosis 

Cognitive Impairment and Cognitive Domains: Starting with Kraepelin and Bleuler, 
schizophrenia has been traditionally differentiated from affective psychoses. This 
categorically informed perspective was later reinforced with a combination of 
Schneiderian first ranks symptoms and a lack of concomitant affective symptoms 
that were thought to be specific of schizophrenia. Standing on such giants 's shoul- 
ders it was easy to not see that cognitive deficits, more studied in schizophrenia, 
might not in fact be a schizophrenia-only type of problem. While there is evi- 
dence supporting the current psychiatric classification systems (i.e. DSM IVTR and 
ICD-10) decision to maintain a categorical approach for schizophrenia versus affec- 
tive psychoses converging lines of evidence suggests that cognitive deficits, rather 
than being pathognomic of schizophrenia, and a "point of rarity" between different 
diagnoses, are a shared deficit between schizophrenia and affective psychoses [54, 
114, 115]. Furthermore it appears that within schizophrenia itself cognitive deficits 
are present on a continuum rather as a constant, fixed factor [115]. 

Following an increase in the research community interest in cognition in 
schizophrenia The National Institute of Mental Health initiated the MATIRCS 
project. By evaluating available factor analytic studies MATRICS aimed to define a 
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consensus battery to examine cognitive outcomes in treatment studies of schizophre- 
nia [11]. A goal of this process was to identify the most relevant cognitive domains 
of impairment in schizophrenia and identify the best existing tests to evaluate 
these domains. Examining previous studies of the psychometric characteristics of 
individual tests and the factor structure of cognitive performance in schizophre- 
nia, 6 functional domains were selected and several candidate tests identified. 
The functional domains identified by MATRICS were Verbal Memory, Visual 
Memory, Processing Speed, Working Memory, Attention- Vigilance, and Reasoning 
and Problem Solving. Also MATRICS included a test of social cognition, but many 
studies have found that social cognition may not be as strongly related to other 
cognitive measures, which are often referred to as "neurocognitive" tests. 

These cognitive domains do reflect the current thinking about which aspects of 
neuropsychological functioning are impaired in people with schizophrenia. It is 
more controversial as to whether cognitive impairments in people with schizophre- 
nia reflect a distributed set of focal impairments as would be seen with regionally 
specific lesions, such as temporal or frontal lobe impairments, or whether they 
are elements of a broad impairment that affects nearly all measurable cognitive 
domains. We will first describe the domains and then evaluate the possibility 
that there are regionally-specific, focal impairments in schizophrenia or global 
deficits. 

Processing Speed and Psychomotor Slowing: Processing speed refers to perfor- 
mance on tasks which require sustained high level effort and rapid responses. This is 
likely related to the concept of psychomotor slowing, but there are multiple possible 
contributors to impairments in processing speed. The most common test for assess- 
ing processing speed are the Symbol Digit Substitution Test and the Trailmaking 
Test, but often verbal fluency tests such as Animal Naming are considered to be 
processing speed tests as well. Meta analyses suggest that processing speed deficits 
may be the largest impairments in people with schizophrenia [116]. There are sev- 
eral on-going discussions regarding processing speed, including about the extent to 
which the speed of processing reflects a common function with both mental and 
motor aspects or two different processes: a cognitive deficit i.e. decreased speed 
of processing information and a motor deficit, specifically slowness in initiation 
and execution of a movement (psychomotor slowing) and whether processing speed 
actually underlies other impairments on the part of people with schizophrenia [1 17]. 

Attention and Vigilance: Impairments in both sustained and selective attention are 
well known to be present in schizophrenia. Sustained attention is commonly referred 
to as "vigilance", although it has been known for 30 years that the impairments 
are actually deficits in the ability to discriminate target and non-target information 
and not in declining performance over time. Attention deficits e also promising 
markers of vulnerability to the illness and are stable over time across changes in 
clinical state in people with the illness. The most common tests to measure vigi- 
lance are continuous performance tests (CPT) and these tests are used in several 
versions, including tests that require detection of predetermined target sequences 
(e.g., 3-7) or detection of the same target occurring twice in sequence (e.g., Identical 
Pairs "IP"). 
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Verbal Learning and Memory: Impairments in verbal memory are among the 
most significant seen in schizophrenia, with deficits occurring in the ability to learn- 
ing information presented either once, such as a story learning tests, or multiple 
times such as in list learning tests. There are several features of impairments seen in 
these tests, which include lower performance on the first learning trial of list learning 
tests, reduced learning curves, and failure to spontaneously employ semantic strate- 
gies to aid recall. Interestingly, recognition memory performance does not appear 
to be notably impaired and prompts and cues (such as reminding the individual of 
the semantic categories) aids recall. These findings suggest that the impairments are 
not like an amnestic condition such as Alzheimer's disease where rapid forgetting 
is common and performance at delayed recall is almost entirely determined by the 
amount of information acquired during the learning trials. Verbal memory can be 
measured with list learning, story learning, and other similar tasks. 

Visual Memory: Visual memory impairments in schizophrenia appear to be quite 
similar in their characteristics compared to verbal memory deficits. This area of 
impairment has been studied considerably less than verbal memory functioning. 
However, the MATRICS validation study, the level of impairment seen in visual 
memory was similar to that seen in verbal learning and memory. Visual memory 
tests also have single presentation and multitrial learning formats. 

Working Memory: Working memory has been a long-time target for study in 
schizophrenia, at least partially because of the findings of regional specificity of 
certain types of working memory. Working memory refers to the abilities required 
to maintain information on line and perform manipulations of the information. 
Working memory can include both spatial and verbal working memory and there 
are suggestions that slightly different neural networks are involved in spatial, ver- 
bal, and object working memory. As working memory functions in primates show 
evidence of localization to the frontal lobes, some have referred to working memory 
as an executive function. While there are clearly similarities to executive functions 
in some of the cognitive tests used to measure working memory, these cognitive 
processes have a number of distinctions. Typical tasks used to measure working 
memory include various forms of span tests (digit and spatial), n-back tests, and 
sequencing tests. 

Reasoning and Problem Solving: There is a long history of description and study 
of impairments in reasoning and problem solving in people with schizophrenia. 
Originating with classic descriptions of the "loss of abstraction" seen in schizophre- 
nia, this domain has been the center of a considerable amount of research. Several of 
the classic tests used in schizophrenia research, such as the Wisconsin Card sorting 
test (WCST) examine reasoning and problem solving. Further, these tests have been 
central to the conception of impaired functioning in the frontal lobes, based on the 
results of studies that used the WCST as a tool in neuroimaging studies. There are 
multiple impairments seen in this domain, including deficits in performance on tests 
of abstraction such as proverbs, problem solving tests such as the WCST, and maze 
learning tests. 

Are these cognitive domains truly separable? Although the MATRICS initiative 
characterized the cognitive domains presented above as separable, there is no claim 
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that they are independent. In fact, the results of several recent factor analytic studies 
have suggested that the cognitive impairments may best be characterized by a single 
dimension. For example, in the large-scale CATIE study where over 1,300 patients 
received a cognitive assessment, the best fitting factor model was unidimensional 
[118]. Other studies have also found that the best way to discriminate healthy indi- 
viduals and people with schizophrenia is by conceptualizing cognitive impairment 
as a single dimension [119]. 

As noted above, processing speed is the single greatest deficit in people with 
schizophrenia. When abbreviated assessments are developed empirically, process- 
ing speed indices routinely are the single largest correlate of overall neuropsy- 
chological performance, as well as other important outcomes such as real-world 
residential functioning or performance-based indices of functional capacity. In the 
CATIE baseline study, four tests: digit symbol, verbal learning, grooved pegboard, 
and letter-number sequencing, accounted for 87% of the variance in the compos- 
ite score based on 22 different tests. These tests required an average of 19 min 
to complete, suggesting that quite robust estimates of overall performance on NP 
tests can be obtained with abbreviated assessments. This finding is consistent with 
the results of studies aimed at developing abbreviated assessment batteries, which 
have routinely found that abbreviated assessments, either derived from longer bat- 
teries or developed de novo, are highly correlated with scores on longer assessments 
[120, 121]. 

In summary, there are multiple domains of cognitive impairment in schizophre- 
nia, but whether define a profile of impairment or a generalized pattern of impair- 
ment is not fully clear. Also, it is clear that global indices of performance are 
predictable with quite abbreviated batteries and this may mean that there are fewer 
truly critical domains than has been believed in the past. 

Negative Syndrome: The negative symptoms, specifically affective flattening, 
alogia, and avolition, is one of the five schizophrenia symptoms clusters (crite- 
rion A) in DSM IV-TR [8]. Asociability overlaps conceptually with DSM IV-TR 
criterion B of social/occupational dysfunction. Other negative symptoms (e.g. anhe- 
donia) are discussed in the "Associated Features" section of the DSM chapter on 
schizophrenia. 

The lack of affective reactivity is a typical example of a negative symptom. Under 
normal circumstances most people have "full" affect, appropriately displaying a 
range of context dependent emotions. Patients with schizophrenia may present with 
either decreased affective reactivity, in clinical parlor "reduced" or "limited range" 
of affect, or in extreme cases no affective reactivity, described clinically as blunted 
or flat affect. Of note, the "negative symptom" label for affect refers to the range of 
affect and not to its content. In other words, affective content such as anger, disap- 
pointment etc., even if "negative" from a subjective perspective, cannot be labeled 
as a negative symptom. 

Alogia (Greek a- a- "without" + koyog logos "speech") refers to decreased 
verbal output. With the exception of neurological deficits that would impede the 
translation of thought in language, it is assumed that language is a fair repre- 
sentation of thought processes. Thus, alogia has been historically used to label 
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interchangeable (to some extent) manifestations, i.e. "poverty of (content of) 
speech" and "poverty of thought", a global reduction in the quantity of thought. 
As such alogia was considered as a hallmark of the "negative formal thought dis- 
order" characteristic of schizophrenia. However, following DSM III emphasis on 
reliability and precise definitions, the preferred use for alogia is as a label for a 
language deficit [122]. One can further differentiate between "poverty of speech", 
where the patient tends to answer briefly, with monosyllabic answers that frequently 
prompt further questioning for clarification purposes, and "poverty of content of 
speech", where the patient's answers, while long enough, are too vague, repetitive, 
over-abstract or over-concrete to be informative [122]. Clinically, alogia needs to 
be differentiated from other manifestation of schizophrenia, including distractibility 
(either due to poor attention or attending to internal stimuli), thought blocking, anx- 
iety or a paranoid state. While it can also be a sign of depression (where alogia can 
be secondary to severe apathy and anhedonia), severe mental retardation or demen- 
tia, a combination of primary alogia and other negative symptoms is most times 
characteristic of schizophrenia. Other explanations for decreased speech (secondary 
alogia) include social anxiety, certain personality disorders, secondary gain, states 
of acute intoxication, or, at times, the examiner's inability to build rapport with the 
patient. 

Avolition (a "without" + volition/will) refers to the patient's inability to initi- 
ate and maintain a goal directed activity or, in a more general sense, pursue any 
meaningful, life enriching activities. The term is in fact imprecise as it is difficult 
to clinically differentiate avolition from amotivation, apathy and anhedonia. From a 
phenomenological standpoint these dysfunctions are more similar than different, 
even though theoretically they represent deficits of different neuropsychological 
functions. 

Negative symptoms occur on continuum with normality, i.e. they are not qualita- 
tively but quantitatively different from normal states. They may also be secondary 
to positive symptoms (e.g. patient gives up making day to day plans due to his 
oppressive auditory hallucinations), depressive symptoms (depressed mood with 
anhedonia), chronicity, or medication adverse effects (e.g. anticholinergic effects 
of low potency FGAs or anticholinergic add ons to prevent/treat EPS interpreted as 
anergia; EPS interpreted as flat affect). Furthermore, positive symptoms may mimic 
negative symptoms (e.g. guarded, paranoid affect interpreted as flat; social isolation 
secondary to paranoid delusions interpreted as asociality) [8, 14]. 

Thus, a careful clinical differential is necessary to diagnose primary negative 
symptoms. The course of symptoms (persistent), a chronological, and a cause and 
effect relationship can help illuminate the diagnosis. When in doubt, a case of 
N = I experiment, where the patient's symptoms are measured during an on/off 
double blind sequential intervention of interest trial should be considered. 

Insight: For research and clinical purposes, insight could be defined along five 
dimensions. These are: one's awareness of mental disorder and social consequences 
of illness, awareness of the need for treatment, awareness of symptoms in particu- 
lar and relatedness of symptoms to the disorder [123]. However, reflective capacity 
in one domain does not predict reflective capacity in other domains [124]. Overall, 
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patients have more insight in the negative than the positive symptoms of the ill- 
ness [125]. Insight in the neurocognitive deficits has been shown to be extremely 
limited even for patients who otherwise have a fair degree of insight [126, 127]. 
Vos et al. [128] found a decrease in predictive ability in patients with schizophrenia 
when compared with control. Decreased emotional awareness [129] and autonoetic 
awareness [130] has been reported patients with schizophrenia. Poor insight can 
also result in decreased awareness of side effects of medications, such as tardive 
dyskinesia [131]. 



Course 

Short term: Likely Secondary: Differentiating between phenomenologicaly similar 
primary and secondary symptoms is essential in order to understand their short 
versus long term course [20]. While primary symptoms are persistent, secondary 
symptoms will improve once their cause is addressed. For example, if a negative 
symptom is secondary to depressive symptoms, a relief in the negative symptom 
will follow an improvement in the depressive symptomatology. Similarly, medica- 
tion adverse effects might mimic negative symptoms or result in cognitive deficits. 
When this is the case, discontinuing or changing the offending agent to a better 
tolerated alternative [e.g. a first generation antipsychotic (FGA) to a second genera- 
tion antipsychotic (SGA)] will result in a decrease or disappearance of the observed 
secondary symptom. A cause and effect relationship can be established if the rein- 
troduction of the suspected agent is followed by a re-appearance of the suspected 
symptom. 

The short term course of insight has been studied in a prospective 6 weeks study 
of 29 patients acutely hospitalized with DSM-III schizophrenia [132]. Insight into 
the past symptoms but not into the current illness improved considerably during 
the observed period. Of note, insight was inversely correlated with the presence of 
negative symptoms at the follow up evaluations [132]. 



Premorbid and First Episode (FE) 

Cognitive Impairment: Individuals who are destined to develop schizophrenia show 
detectable cognitive differences compared to their peers as early as age 7. These 
findings have been replicated in large samples of studies of individuals who are 
being conscripted into the military service in Israel and in Sweden [133]. These 
changes are smaller than the impairments seen at the time of the first episode, 
roughly 0.5 SD worse than normative expectations, with this finding being quite 
consistent across studies. However, such a level of mean performance is not outside 
the normal range and in fact, 35% of general population performs at this level of 
lower. As a result, cognitive impairments are not useful as potential predictors of 
risk for the development of schizophrenia. 
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The domains of impairment appear to be relatively general during the premorbid 
period, but some research has focused in on what may be a specific profile of risk. 
In children who manifested increased risk for schizophrenia as a function of having 
a parent with the illness, global attentional deficits across multiple measures were 
associated with increased risk for the development of a psychotic disorder [134]. 

Some individuals who develop schizophrenia manifest a prodromal period that 
is detectable between the premorbid and first episode stages of the illness. During 
this prodromal period, there are a number of behavioral changes that are detectable. 
Cognitive changes during this period have been somewhat difficult to detect. For 
instance, it has been reported that at the time of onset of the prodrome, certain 
cognitive abilities such as episodic memory have already deteriorated to a level con- 
sistent with that seen during an active phase of illness. In a recent study, based on a 
large-scale follow-up of clinical high risk [118] individuals who were manifesting 
prodromal symptoms, the individuals in the CHR group with the lowest cognitive 
performance scores on an 8-test cognitive battery were most likely to convert to a 
psychosis diagnosis. Further, within the cognitive battery, low scores on measures 
of processing speed and verbal memory were the best predictors. These data suggest 
that cognitive changes occur very early in prodromal periods and the largest changes 
occur in individuals most likely to develop a psychotic condition. 

Cognitive impairments appear to be fully developed at the time of the first 
episode of illness in those individuals who develop schizophrenia. Comparisons 
with more chronic patients reveal similar profiles and severities of impairment, sug- 
gesting that progression may not be common during the early course of illness. A 
10 year longitudinal study demonstrated the stability of baseline cognitive deficits in 
FE patients compared with a group of healthy controls [135]. A recently published 
comprehensive metanalysis reports significant deficits in FE patients compared to 
their prior premorbid levels but a stable, chronic course after as well as no significant 
differences when comparing deficits in FE and chronic schizophrenia patients [12]. 
In another very recent and methodologically sophisticated study, high risk, first- 
episode, and healthy individuals were followed up over a 6-month follow-up. After 
adjustment for practice effects and regression to the mean, it was found that a higher 
than expected proportion of first episode patients improved on their verbal memory 
performance and a higher proportion than expected worsened in processing speed 
and working memory. Further, the at-risk subjects who converted to psychosis were 
also found to worsen in these same two variables [136]. Thus, the issue of whether 
there is deterioration in cognitive functioning is still an open question. It is quite 
clear that during this same time period, the first 10 years of illness, there are pro- 
gressive changes in brain volume, often found to be associated with more psychotic 
exacerbations. It has been suggested that standard clinical neuropsychological tests 
are less sensitive to functional decline than experimental tests with greater cognitive 
demands. 

Negative Syndrome: Andreasen's negative symptoms, Crow's type II, and 
Carpenter's deficit schizophrenia are all characterized by an insidious onset [9, 13, 
14, 19, 20, 23]. Negative symptoms are fairly prevalent in first episode patients with 
schizophrenia, with estimated rates of 35-70% during relatively short (less than 
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2 years) longitudinal studies [80, 137, 138]. Studies of first-episode schizophrenia 
patients reported that flat affect is present at the onset of illness [34]. The age of 
onset appears to play a role in the course of negative symptoms. In a population of 
chronically institutionalized schizophrenia patients an earlier onset was associated 
with greater numbers of negative symptoms throughout life [139]. In a sample of 
patients who did not meet criteria for schizophrenia but were diagnosed as vulnera- 
ble to psychosis negative symptoms were significantly correlated with quality of life 
(QOL) and with global function as measured by the global assessment of function 
(GAF) scale [8, 140]. Premorbid social competence scores and premorbid schizoid 
traits significantly predicted the presence of negative symptoms 10 years later is 
schizophrenia/schizoaffective sample [141]. 

Insight: Insight impairment is also common in early schizophrenia and has been 
associated with cognitive and executive declines in multiple domains [142, 143]. 
During the prodrome of schizophrenia, the level of insight inversely correlates 
with the need of acute services [144]. This finding is possibly associated with 
the several factors: better support systems, treatment seeking behavior earlier in 
the course of relapse, and better compliance with treatment recommendations [85, 
145]. For FE schizophrenia, lack of insight was a strong predictor of involuntary 
hospitalization [146]. 



Long Term Course 

Cognitive Impairment: Regardless of the course of cognition in schizophrenia in 
early and mid life, there is quite consistent evidence that a least some people with 
schizophrenia show deterioration in their functioning in their later years. Patients 
with a history of long-term institutional stay and extremely severe and refractory 
positive symptoms have been shown to have subtle worsening in their cogni- 
tive functioning over a variety of follow-up periods [147]. While the presence of 
degenerative conditions such as Alzheimer's disease or vascular dementia does not 
explain these changes, some recent evidence suggests that normal-range presence of 
aging related changes may actually relate to risk for cognitive decline. We recently 
reported on a postmortem study of 110 patients with schizophrenia and found that 
the number of hippocampal neurofibribrillary tangles and cortical neurotic plaques 
were correlated with the severity of cognitive impairments [148]. Further ApoE4 
carrier status was also associated with severity of cognitive impairment and the 
interaction of carrier status and the interaction of carrier status and plaque count 
was also a significant contributor. 

Finally, we have also recently shown that the current presence of institutional- 
ization is not driver of cognitive changes in older people with schizophrenia [149]. 
Examining a large sample of community dwelling older people with schizophrenia 
who varied widely in the longest institutional stay (from 1 week to 30 years), we 
found a correlation between longest hospitalization and risk for decline in scores 
on a performance-based measure of everyday living skills. We found that all of the 
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older people with schizophrenia, across institutional stay, showed evidence of cog- 
nitive worsening when compared to healthy controls, who manifested a practice 
effect. As previously reported, older patients with schizophrenia failed to mani- 
fest normal practice effects on neuropsychological tests, which is itself evidence 
of impaired performance. In the Granholm et al. [150] study, the older the patients 
with schizophrenia, the smaller their practice effects were after reassessment. 

Negative Syndrome: The different types of schizophrenia with predominant neg- 
ative symptoms, starting with Kraepelin Dementia Praecox and including modern 
day typologies, i.e. Andreasen's negative symptoms type, Crow Type II, as well 
as the deficit syndrome of schizophrenia, share a chronic course [1, 9, 13, 14, 
18-20, 23]. While a poor response to D2 antagonists, the cornerstone of schizophre- 
nia therapy at the time of Crow's and Andreasen's modern classifications, might 
have added to the impression of a chronic course, long term prospective studies have 
since confirmed this symptoms cluster persistence and stability over time. Negative 
symptoms appear to be not only persistent but also increasing with age [36]. In a 
cross sectional study of 272 patients with schizophrenia divided in 4 age groups 
aging was associated with increased symptom severity [37]. In a retrospective study 
of 99 chronically institutionalized patients the lifelong course of schizophrenia was 
characterized by a decrease in positive symptoms and an increase in negative symp- 
toms [139]. Prospective studies also confirmed Kraepelin' observation about the 
chronic course of deficit symptoms. The longitudinal Munich study, one of the 
longer and the largest prospective study of schizophrenia to date, found that first- 
hospitalized patients had significantly more negative symptoms 15 years later [81, 
82]. Putnam et al., in a prospective 1 year-long study of geriatric inpatients with 
schizophrenia, reported a significant increase in negative symptom severity over the 
study period [151]. Of note, both Putnam et al. [151] and Mancevski et al. [139] con- 
clusions are limited by an implicit selection bias. Putnam et al. [151] only included 
inpatient geriatric schizophrenia patients, while Mancevski et al. [139] included 
records for patients who remained in state hospitals as inpatiens through the deinsti- 
tutionalization of the 1950s and 1960s and eventually died in a psychiatric hospital. 
A prospective 1 year long outpatient study comparing 63 patients with flat affect 
with 99 patients without (non flat affect) reported that flat affect was correlated with 
poorer premorbid adjustment, worse current quality of life, and worse outcome at 
1 -year follow-up [34]. 

Insight. In a cross sectional study of 111 patients diagnosed with schizophre- 
nia using DSM-III criteria Cernovsky et al. [152] reported that 97.3% showed poor 
insight at same point during their illness and 58.6% at the time of assessment. In 
this study, patients with poor insight were more likely to display poor judgment, less 
reliable reports, were more preoccupied with delusions, less educated and socially 
withdrawn. While the level of insight was not correlated with outcome, the presence 
of insight at the first assessment predicted less need of psychiatric hospitalization 
and better compliance with treatment, independent of environment. In another study, 
schizophrenia patients with involuntary admissions showed diminished awareness 
of illness when compared with voluntary admitted schizophrenia patients [153]. 
Furthermore, poor insight was correlated with higher need of hospitalization at 
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2 V 2 and 3 V 2 follow up. The level of insight into the presence of illness and need 
for treatment increased significantly only in patients with voluntary hospitalization, 
compared with the ones with involuntary hospitalizations for the follow up period. 
Poor insight also correlates with negative symptoms, delusion of grandeur and sex- 
ual delusions, thought broadcasting and poor premorbid adjustment at onset of 
illness [154]. Medalia and Thysen [126, 127] report that patients with schizophrenia 
had significantly less insight into their neuro-cognitive symptoms than their clinical 
symptoms. 



Treatment Considerations 
Biological Interventions 
Antipsychotics 

First Generation Antipsychotics (FGAs): Traditional antipsychotic medications have 
no efficacy in the treatment of primary negative symptoms or cognitive impairment, 
beyond occasional improvement in attention [155-157]. 

Droulout et al. [158] found a strong correlation between low level of insight and 
poor medication adherence. Furthermore, insight was correlated with medication 
adherence independently of patients demographic and other clinical characteris- 
tics. In another study, low insight at the onset of schizophrenia predicted poor 
medication adherence at 6 months follow up [159]. Subjective response to antipsy- 
chotic medication was correlated with insight and paranoid ideation [160]. Sajatovic 
et al. [161] report that in a sample of 47 patients with schizophrenia (N = 33) and 
schizoaffective disorder (N = 12) treated with first and second generation antipsy- 
chotic medications or mixed treatment, only the patients treated with first generation 
antipsychotics showed significant improvement in their attitude toward medications. 
However, the change was not large enough to differentiate between groups. 

Second Generation Antipsychotics (SGAs) 

Cognitive Impairment: The evidence supporting the cognitive benefits or superiority 
for negative symptoms of SGAs versus FGAs is mixed. Two large, publicly funded, 
pragmatic trials comparing SGAs versus FGAs, CATIE [162] and CUtLASS [163] 
did not support prior claims of SGAs superiority in terms of global effectiveness, 
quality of life or specific domain improvement [163, 164]. CATIE did report a mod- 
est improvement over a 12 months period in a combined measure for psychosocial 
functioning (Quality of Life Scale) that includes a number of negative symptoms 
[165]. However, there were no significant differences between the different SGA 
agents and perphenazine. The interpretation of these results is further limited by 
the fact that negative symptoms change was not directly assessed. Also, due to 
a high dropout rate the QLS outcome could be assessed only in one-third of the 
patients who started the trial, which further limits the interpretation of the study 
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results. Furthermore in their meta-analysis of 150 RCTs including 21,533 patients 
comparing 9 SGAs with FGAs, Leucht et al. [162] did not find that SGAs were 
more efficacious for negative symptoms or quality of life (as a proxy for cognitive 
effects; of note, overall cognition or specific cognitive domains were not specifically 
assessed). However, in a meta-analysis focused on cognitive outcomes, including 18 
RCTs with 1,837 patients, Guilera et al. [166] found that SGAs produced a slight 
improvement in the global cognitive index and in several cognitive domains (3 out 
11 domains tested), compared with typical antipsychotics [166]. Due to a small 
effect size and as the potential for publication bias could not be excluded, due to a 
restricted search, Guilera et al. [166] conclusions should be treated with caution. 

Negative Syndrome: In a randomized, placebo controlled study of 61 patients 
with refractory schizophrenia and partial response to clozapine, adding aripiprazole 
5-30 mg to clozapine reduced negative symptoms over an 8 weeks period [167]. 

Insight. In a 52 weeks double-blind trial of 323 patients with schizophrenia 
or schizoaffective disorder receiving risperidone long-acting injectable, Gharabawi 
et al. [168] reported that insight scores correlated significantly with CGI-S, 
PANSS subscales, Strauss-Carpenter Levels of Functioning, and Personal and 
Social Performance (PSP). Overall, insight scores improved significantly at end- 
point observation period [169]. Aguglia et al. [170] reported improvement in insight 
in patients diagnosed with schizophrenia who were switched from conventional to 
atypical antipsychotic medication. However, in another study, only patients on first 
generation antipsychotics had significant improvement in the insight domain and 
was no differences between the groups of patients treated with first, second and 
mixed first and second generation antipsychotics in terms of insight [161]. This 
observation of no differences in insight in patients treated with first or second gen- 
eration antipsychotics, was also supported by Buckley et al. [171] Less awareness 
into the symptoms predicted a poor drug attitude, however, there were no differences 
in attitude between first and second generation antipsychotics. 

Antidepressants'. In a metaanalysis of 1 1 studies (393 patients with schizophre- 
nia spectrum disorders) selective serotonin re-uptake inhibitor augmentation did not 
improve the negative symptoms of schizophrenia [172]. 

Other Medications'. Even though theoretically justified based on the underlying 
etiophysiology no gabaergic, glutaminergic, acethylcholinergic or other compounds 
have been established as efficacious for the treatment of negative symptoms or 
cognitive deficits in schizophrenia. Multiple studies have been conducted with- 
out notable success. As we noted elsewhere [173], methodological issues are not 
responsible for these failures. 

Other Biological Interventions 

Negative Syndrome: A meta-analysis of 9 trials (N = 213 patients) found a small 
to moderate effect size for repetitive transcranial magnetic stimulation (rTMS) for 
negative symptoms in schizophrenia. The effect size increased with changes in the 
rTMS dose and duration, with larger effect size found for stimulation above 10 Hz 
and duration of treatment longer than 3 weeks [174]. 
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Psychological Interventions 

Negative Syndrome and Insight Deficits: The number of CBT trials for nega- 
tive symptoms and insight in schizophrenia is relatively small; however based on 
the available results CBT appear as a promising intervention for these clinical 
domains of schizophrenia. Nieznanski et al. [175] reported improved insight scores 
in patients who received 12 sessions of cognitive skills training versus psychoeduca- 
tion. In a large (N = 422) multisite randomized controlled trial comparing nurse-led 
cognitive behavior therapy (6 sessions over 2-3 months) with treatment as usual, 
CBT improved insight, reduced negative symptoms and increased time to relapse 
and reduced number of inpatient days [176]. The gains were shown at 1 year in 
the CBT group. No improvement was found for overall symptoms, and positive 
symptoms, which is consistent with the view that insight and negative symptoms 
are independent clinical domains. Of note, at 1 year the groups did not separate in 
terms of return to work/ school, which suggest that the insight/negative symptoms 
effect might need more than 1 year to result in functional outcome improvement. 
Cognitive deficits were not assessed in this study. 

In a review, Lewis [177] suggested that suicidal risk in schizophrenia can be 
reduced by working through the grief associated with facing the developing ill- 
ness and attaining an usable insight that integrate both affective and cognitive 
components. 



Cognitive Remediation in Schizophrenia 

Behavioral cognitive remediation has been shown recently to produce cognitive 
changes and lead to relevant real- world functional improvements. Several of these 
approaches have shown positive effects that are durable even months after the behav- 
ioral intervention is terminated (e.g., McGurk et al. [178]). While previous results 
were often less positive, there have been several independent findings of cogni- 
tive enhancement leading to functional improvements. For instance, Vinogradov 
et al. [179] found that cognitive enhancement therapy lead to an improvement in 
levels of BDNF, a change not detected in a sample of people with schizophrenia 
who were exposed to video games during the same time period. Further, using 
strategies that focus on executive functioning and multiple components of cog- 
nitive abilities at the same time have led to the largest successes. McGurk and 
colleagues found that cognitive training (involving computerized training and plan- 
ning skills) in combination with a supportive employment program yielded not 
just improved cognition, but higher retention rates in the program, fewer depres- 
sive symptoms, more time working, and higher wages than those in supported 
employment alone. Similarly, the work of Wexler and Bell [180] supports the 
use of cognitive remediation as a method for improving outcomes work out- 
comes, with a 2-year follow-up of their patients showing similar positive long-term 
outcomes [181]. 
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Functional Relevance of Cognition, Negative Symptoms and 
Insight in Schizophrenia 

A discussion about function needs to first define function and then clarify, within 
the parameters of the specific function definition, what constitutes ideal functioning 
which is no easy task considering there is no consensus on what might represent 
ideal functioning. It is understood that "good function" is relative and depends both 
on the subject's own agenda as well social and cultural, time and place specific 
factors. A systematic way of accounting for these variables can be organized along 3 
main dimensions: (1) subjective wellbeing/satisfaction (2) functioning in daily life, 
and [114] external resources and social support. This is the basis of the Quality of 
Life (QOL) concept, a complex construct that is generally agreed as a good enough 
functional outcome [182]. 

Cognitive Impairment: One of the major reasons for the increased interest in 
cognition in schizophrenia is functional relevance. Cognitive impairments are strong 
predictors of the impairments in real-world functioning that affect many people with 
schizophrenia [183]. Previous speculation was aimed at whether there were specific 
relationships between domains of cognitive functioning and specific real- world out- 
comes such as social and vocational milestones. At this time, the research findings 
are inconsistent in terms of specific relationships between cognitive functions and 
aspects of functional outcomes. As noted above, processing speed is a major con- 
tributor to the prediction of real-world outcomes much like it contributes to the 
prediction of overall cognitive performance. 

One recent development in the study of cognition and functioning in schizophre- 
nia is that of performance-based assessment of everyday functional skills, often 
referred to as assessment of "functional capacity" [184]. These assessment 
instruments are similar to neuropsychological tests in that they are designed 
to measure performance, not self-report, and to have suitable psychometric 
characteristics in domains of test retest reliability, sensitivity to change with 
treatments. These measure tap a number of aspects of functioning, includ- 
ing social, vocational, and residential skills. Further, the latest stages of the 
MATRICS process also include these indices as co-primary measures of treatment 
outcomes. 

Several studies have suggested that the "true" causal influence between cog- 
nitive impairments and real-world functional deficits is through the impact of 
cognitive deficits on functional capacity. These studies have shown that cog- 
nitive performance measures add relatively little incremental prediction of real 
world functioning after functional capacity measures are considered [185]. In addi- 
tion, these measures have shown excellent validity across different psychiatric 
diagnoses and appear to predict real-world outcomes quite similarly in bipolar 
and schizophrenia patients and in schizophrenia patients across different Western 
Cultures. 

Negative Syndrome: The deficit or negative syndrome of schizophrenia has gen- 
erally been considered too have a poor a poor prognosis due to its chronic course, 
and generally poor response to medications [9, 14, 18]. 
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The predictive value of negative symptoms has been analyzed in a prospective 
10-year follow up study of patients with schizophrenia/schizoaffective disorder, 
non-psychotic disorders and other psychotic disorders [141]. Negative symptoms 
were predictive of work functioning and cognitive deficits at later follow-up for 
the full study sample; in addition, a divided by group analysis showed significant 
results for the schizophrenia/schizoaffective group only, which might indicate more 
secondary negative symptoms in the other groups [141]. 

Converging line of evidence including cross sectional studies, retrospective and 
prospective studies consistently show that negative symptoms have been associ- 
ated with a poor overall outcome. In a prospective 1-year study comparing 63 
flat affect patients and 99 non flat affect patients flat affect correlated with worse 
quality of life (cross sectional measure) and worse outcome at the final 1 year 
follow up [34]. A longitudinal FE study with a 7-year follow-up reported that 
negative symptoms at intake, in addition to verbal memory, processing speed and 
attention, predicted global psychosocial functioning [186]. In a prospective 10-year 
study negative symptoms correlated with concurrent and prospective impairments 
in social functioning at all three study visits (i.e. 4.5-, 7.5- and 10-year follow- 
ups) with deficits in work functioning and higher rehospitalization rates at two 
of the three follow-up visits [141]. Finally, the prospective large sample Munich 
study of first hospitalized patients found that a negative syndrome at discharge 
indicated a poor outcome (as measured by Global Assessment Scale) 15 years 
later [81, 187]. 

Insight: It has been estimated that between 30 and 50% of patients with 
schizophrenia have poor insight (for a review, see Baier [188]). Hwang et al. 
suggests that better insight is predicted by the presence of affective symptoms 
such as depression and anxiety [189]. Sevy et al. [190] proposed that lack 
of insight into the symptoms correlates with severity of illness in schizophre- 
nia. However, patients with schizophrenia with better insight can have more 
affective symptoms and suicidal ideation, which in turn could affect quality of 
life [191]. 

Interestingly, when it comes to insight an early onset of schizophrenia appears 
to carry a better prognosis: Heinrichs et al. [86] found that in 63% of the early 
schizophrenia patients have preserved insight, which in turn correlated with sig- 
nificantly lower hospitalization rate when compared to patients with poor insight. 
Early improvement of insight in FE schizophrenia appear to also predict a better 
outcome at 1 year follow up [192]. According to the report from family members of 
patients with schizophrenia, as the illness progresses, the number of patients with 
good insight can decrease to 27% [193]. Yen et al. [194] in a study of 74 Chinese 
outpatients with schizophrenia in remission reported that from all the insight dimen- 
sions only insight into treatment was associated with less hospitalization and better 
social adjustment. Llorca [195] reports that a lack of insight correlates with poor or 
partial compliance and that in turn, is associated with poor outcome. Overall, insight 
predicts relapse and remission in patients with schizophrenia [196]. 
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Cross Relationships 

The relationship between cognitive and negative symptom: Both the primary neg- 
ative symptoms and cognitive dysfunction domains appear to share a number of 
characteristics: I. They are relatively independent of the psychotic, affective and 
secondary negative symptoms domains, which tend to vary together in correlation 
with the course of illness and response to medications; 2. They have long term sta- 
bility; 3. They respond poorly to available antipsychotic treatments; 4. They are 
both correlated with prognosis; 5. They are correlated with outcome, specifically 
with social and functional outcomes. 

The relationship between cognitive deficits and insight. Sevy et al. [190] 
suggested that poor insight into consequence of illness correlates with positive 
symptoms and poor insight into the need for treatment correlates with poor cog- 
nition. Lack of awareness in various aspects of the illness specifically correlates 
with degree of impairment in cognitive, affective and psychotic symptoms [197]. 
Interestingly, patients with a fair degree of overall insight can show severe insight 
deficits into their cognitive impairments [198]. 

The relationship between insight and negative symptoms: A number of studies 
showed that lack of insight correlates with prognosis and functional/social out- 
comes; similarly, prognosis and social isolation correlate with negative symptoms 
[199]. While these correlations suggest that these might be somewhat interconnected 
domains, the nature and strength of the insight - negative symptoms relationship 
is far from clear. In their metanalysis of 20 studies (N = 1,487 subjects) Mintz 
et al. [123] reported a significant inverse correlation with a mean effect size of 
-0.23 (CI = -0.48-0.02), indicating that as negative symptoms increased, over- 
all insight decreased. Four out of the five tested insight dimensions were inversely 
correlated and significant: awareness of mental disorder -0.20; attribution of symp- 
toms to disorder -0.33; understanding of the social consequences of disorder -0.40; 
and awareness of the need for treatment -0.40). The relatively modest effect sizes 
for awareness of mental disorder (-0.20) and attribution of symptoms to disor- 
der (-0.33) are harder to interpret. The moderate effect sizes for awareness of the 
social consequences of disorder (-0.40) and need for treatment (-0.40) might be yet 
another indication of the fact that negative symptoms correlate with social dysfunc- 
tion. Mintz et al. [123] also reported an older age of onset effect on the relationship 
between negative symptoms and insight: the older the patient was at the onset of 
illness the stronger the negative correlation. Of note, this finding is at odds with 
preexistent literature suggesting that the younger the patient the higher the risk of 
negative and cognitive symptoms [35]. The modest to moderate at best effect sizes 
of this study have been interpreted as an indication that insight might represent a 
separate symptom domain [41]. Further supporting this hypothesis, in a prospective 
6-months, multi-site, open-label, risperidone long-acting injection phase IV trial of 
303 subjects with recent onset (<2 years) schizophrenia injection Wiffen et al. [41] 
reported that changes in insight did not correlate with changes in total symptoms 
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or negative symptoms which further suggests that this might possibly be indepen- 
dent symptom domains. More studies are needed for a conclusive resolution of these 
questions. 

Discussion 

In this review we presented in parallel characteristic aspect of 3 symptoms domains 
of schizophrenia that have been traditionally linked to one another: neurocognitive 
deficits, negative symptoms and insight deficits. Differentiating between primary 
and secondary symptoms (for all the discussed domains) is paramount. Primary 
symptoms show a number of common characteristics across domains: a correlation 
with premorbid level of functioning, a chronic course, and a relative independence 
of other symptom domains (i.e. positive symptoms). Insight appears to inversely 
correlate with low mood and anxiety, which is not the case for the other domains. 
However, this finding might also be an artifact of a poor separation between pri- 
mary and secondary insight deficits. In terms of neurobiological correlates there is 
a partial overlap between cognitive and negative symptoms; however specific neu- 
robiological correlates have also been reported. The neurobiology of insight is even 
less clear. 

While all three domains are associated with poor prognosis and poor functional 
outcomes, negative symptoms and cognitive deficits share a positive association 
(i.e. higher severity results in poorer prognosis and outcomes), while insight 
correlates negatively (i.e. better insight correlates with poorer prognosis and out- 
come. Furthermore, negative symptoms and cognitive deficits appear to have an 
independent effect on prognosis and outcome. 

Available interventions are generally ineffective for negative symptoms and 
cognitive deficits and have shown mixed results for insight. 

We conclude that despite apparent similarities and partial overlaps insight 
deficits, negative symptoms and cognitive deficits are separate symptom domains 
of schizophrenia. There is a stronger relationship between cognitive deficits and 
negative symptoms than between insight and negative symptoms or cognitive 
deficits. 

This conclusion has important applications. At a theoretical level the implication 
is that, similarly to its clinical presentation, the underlying neurocircuitry and patho- 
physiology of schizophrenia is diffuse and heterogeneous rather than localized and 
homogeneous. At a more pragmatic level the relative independence of the insight, 
cognitive and negative symptoms suggests that effective interventions might need to 
selectively target each of the domains. 
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Chapter 3 

Stress, Dissociation and Schizophrenia 

Petr Bob 



Abstract Recent findings indicate that binding and synchronization of distributed 
activities are crucial for the mechanism of consciousness and there is increased 
evidence that disrupted feature binding produces disintegration of consciousness 
in schizophrenia. These data suggest that the disrupted binding and disintegra- 
tion of consciousness could be related to dissociation, which is historically linked 
to Bleuler's concept of splitting in schizophrenia. Main topic of this chapter is 
influence of stress on brain structures, dissociation of consciousness and increased 
sensitivity to stressors. Stress induced sensitization likely may influence limbic irri- 
tability and epileptic-like activity through changes in brain synchronization and 
complexity that affect binding and other mechanisms of consciousness. These 
changes in brain dynamics may manifest in the form of cognitive, affective and 
memory symptoms that are similar to psychopathological symptoms, which occur 
in temporal lobe seizures but in non-epileptic conditions. These findings have also 
practical implications for pharmacological treatment because several patients with 
schizophrenia and also other patients who experienced extreme stress could be 
identified for anticonvulsant treatment. 

Keywords Consciousness • Binding problem • Dissociation • Schizophrenia • 
Traumatic stress 



Consciousness and Schizophrenia 

More than three centuries ago, Rene Descartes in his theoretical concept antici- 
pated the "binding problem" of consciousness and thought that "... although the 
soul is joined to the whole body there is a certain part where it exercises its 
functions more than all the others" [1, 2]. This process of cognitive "binding" 
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presents a process that integrates neural activities of functionally distinct cognitive 
modules [3]. In this context, the hypothetical center for information convergency 
was termed by Daniel Dennett "Cartesian theatre" [4, 5], although in recent neuro- 
science such place in which distributed information in the brain comes together has 
not been found [6]. With respect to these findings Dennett [5] proposed "a multiple 
drafts" theory of consciousness that defines consciousness as a distributed process 
where instead of a single and central "Cartesian theatre," there is a content-fixation 
that occurs in various places at various times in the brain (see Dennett [5, p. 365]). 
In agreement with these findings, further evidence indicates mechanisms of multire- 
gional functional interaction related to binding of distributed information [7-9] and 
there is evidence that neocortical processing is distributed during all sensory and 
motor functions [9]. 

Acumulating evidence from experimental studies also shows that this process of 
dynamic binding can be related to transient and precise synchronization of neu- 
ronal activities that is significantly disturbed in certain pathological conditions, 
such as in schizophrenia [10, 11]. These disturbed interactions produce patterns 
of temporal disorganization with decreased functional connectivity that may under- 
lie specific perceptual and cognitive states and cause disintegration of information 
across specialized brain areas [12, 13]. For example, functional disconnections 
between certain parts of the brain could likely play a role in dissociative disor- 
ders and may occur during dreaming or hypnosis [14-16]. This disintegration of 
consciousness probably produces defective self-monitoring and self-experiencing 
[17-19] and this lack of interaction and disintegration likely reflects the process of 
functional segregation of sets of neurons localized in different cortical areas. 

Together these findings suggest that mental dissociation that is likely related to 
disturbed neural integration may represent a significant factor in the development of 
schizophrenia [10, 11, 16, 20]. The disturbed neural integration may cause height- 
ened number of independent neural assemblies (i.e. heightened brain complexity) 
and in principle it is possible that the heightened complexity is on level of mental 
representations linked to a number of independent clusters in associative chains or 
ideas which leads to disorganization in cognition and mental associations. These 
neuropsychological deficits may result in dissociative symptoms in schizophrenia 
and increased complexity in verbal associations. Increased neural complexity in the 
case of schizophrenia therefore might represent a neural process that determines 
random-like and disorganized cognition, although in fact it may be characterized by 
complex law- mediated behavior [21]. These processes consequently might lead to 
information overload, deficits in attentional filtering and frontal lobe executive dys- 
function [22-24] . Supportive data for this concept linking dy sfuncional integration 
on the level of brain and mental connectivity also present word recall studies which 
indicate some disturbances in connectivity linked to associative strength. For exam- 
ple, several studies have shown the influence of NMDA receptor antagonists on 
recurrent inhibition that produces a schizophrenia-like disturbances in association 
patterns and dysregulation in suppression of associations [25-27]. The dysregu- 
lation could be closely related to defective attentional filtering and a failure to 
inhibit activity of irrelevant neural assemblies [28, 29] and pathologically increased 
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neural complexity [30]. The increased complexity could be linked to competing 
associations caused by the presence of a conflict among them that determines 
defective attentional filtering. 

Together these findings suggest that current research on disturbances of bind- 
ing and connectivity in schizophrenia may provide new conceptual understanding 
which may enable to connect neurobiological studies of schizophrenia with several 
recent psychological concepts that historically follow ideas proposed by Bleuler and 
concept of dissociation described by Janet. 

Bleuler, Janet and the Concept of Schizophrenia 

In the 1880s, Eugen Bleuler after completion of his medical studies in Zurich in 
1881, started to develop a new concept that the core problem in chronically psy- 
chotic patients is determined by disruptions of thought linkages and deficits in 
coordination of different psychological functions leading to "loosening of associ- 
ations" that preceded his redefinition of Kraepelin's term dementia praecox. Later 
in 1911 Bleuler in his work Dementia praecox or the group of the schizophre- 
nias, introduced the term schizophrenia to describe this serious illness that replaced 
dementia praecox [31-33]. In his Text-book of psychiatry he wrote [34]: "It is not 
alone in hysteria that one finds an arrangement of different personalities one suc- 
ceeding the other. Through similar mechanism schizophrenia produces different 
personalities existing side by side." (p. 138). The process of splitting in schizophre- 
nia is according to Bleuler [34-37] the same as splitting of psychic connections in 
hysteria and in an extreme version it can lead to the emergence of alter personal- 
ities and typical amnesia. These important Bleuler' s ideas regarding the notion of 
schizophrenia are historically related to the concept of dissociation developed by 
Pierre Janet [31, 38-42]. Etiology of schizophrenia is thus traditionally explained 
by Bleuler along the lines of Pierre Janet as being a consequence of dissociative 
reaction, analogous to somnambulism, fugue states, hypnosis or psychogenic amne- 
sia [31, 41]. Dissociative reaction is most often a consequence of abuse or traumatic 
experiences leading to a loss of the inhibitory control of certain mental contents 
that may lead to the production of split fragments of the psyche due to abnormal 
intensive negative affect. Pierre Janet, in his work about psychological automa- 
tisms, defines the process of loosening associations using word "desagregation" 
that was later synonymously used with the term "dissociation" and became known 
mainly through the works of William James and Morton Prince [31]. According 
to this Janet's description, dissociation means defect of the associated system that 
creates the secondary consciousness, which he called the subconscious fixed idea 
[31, 38, 39]. Following hypnotic experiments with his teacher Charcot, Janet found 
that people under hypnosis experienced exceptional states of divided consciousness 
which manifested as "different personalities" [31, 38]. This line of investigation 
later appeared also in psychoanalytical works of Sigmund Freud and Joseph Breuer 
who considered secondary consciousness in "Studies in hysteria" [43]. 

These historical data suggest that basic ideas underlying concept of schizophre- 
nia and dissociation are very close. Main arguments for this historical connection 
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are very similar terminological definitions that were proposed by Bleuler and Janet 
for description of mental disintegration in schizophrenia and dissociative states. 
In this similar context, Janet used the term dissociation to denote a splitting of 
the psyche and on the contrary Bleuler and Jung used the term dissociation as a 
synonym for splitting, which suggest that historical roots for the same meaning 
of splitting and dissociation seem to be evident [31, 33, 44]. Similar relationship 
is also between structural descriptions of the subconscious fixed idea defined by 
Janet and the psychic complex comprehensively described by Jung [31, 44]. Jung 
in his research on complexes confirmed Janet's findings of the dissociability of 
consciousness and the potentiality of a personality disintegration into fragments 
[45]. Similarly Bleuler in his "Consciousness and Associations" described com- 
plexes analogically to Janet's description of fixed ideas and wrote that there is "no 
difference in principle between unconscious complexes and these several person- 
alities endowed with consciousness" because of increasing number of disturbed 
associations with the ego as a whole (Bleuler [32, p. 291]). Similarly in the recent 
literature the fixed idea is described as a formation of new spheres of consciousness 
around memories of intensely arousing experiences with a high emotional charge, 
which organize cognitive, affective and visceral elements of the traumatic expe- 
rience while simultaneously keeping them out of conscious awareness [39]. It is 
analogical to the definition of the complex as an organized collection of ideas, emo- 
tions, impulses and memories that share a common emotional tone, and have been 
excluded partly or entirely from consciousness but continue to influence a person's 
thoughts, emotions and behavior [46]. 

The term complex was introduced by Theodor Ziehen, who used this term in 
the late 1890s for explanation of prolonged reaction time in the word association 
test as a reaction to something unpleasant for the subject [31]. Jung elaborated the 
theory of psychic complexes in his experiments in Burgholzl and described them in 
his studies of word associations [47-49]. He for the first time proposed that when a 
deficit occurs in free associations it is caused by a complex [47, 49]. According to 
Jung's findings the complex always has its own autonomy and behaves as a split part 
of the psyche. When a complex is evoked into the consciousness, its physiological 
or pathological influence depends on a degree of its autonomy or, contrary to that, 
compatibility with other complexes respective to the ego-complex. In the case of 
pathological influence the complex leads to a lowered mental level (abaissement du 
niveau mental) [31, 38-40]. 

The fundamental causes of the etiology of pathological dissociated fixed ideas or 
complexes, as Janet suggested, are mainly traumatic events, which produce trau- 
matic memories. Complexes thus generate alternate fields of the psyche, and it 
is possible, by means of these complexes, to explain also extreme cases which 
occur in multiple personality disorder or schizophrenia [41]. In the The Psychology 
of the Dementia Praecox, Jung experimentally demonstrated a dynamic concept 
of schizophrenia based on the theory of dissociated complexes [31, 44]. He 
applied the associative experiment to schizophrenic subjects and compared these 
results to experiments performed in normal persons. These experiments led him to 
define a condition of inner distraction determined by a complex. The condition is 
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analogical to Weygandt's term "apperceptive deterioration" and is closely related 
to the concept of "abaissement du niveau mental" proposed by Janet as the cause 
of dissociation [31, 40, 44, 50, 51]. Jung's experimental findings in neurotic and 
psychotic patients as well as in normal persons have documented material support- 
ing Bleuler's clinical hypothesis regarding the common mechanisms underlying the 
formation of symptoms in hysteria and the symptoms of dementia praecox [31, 44]. 
According to Jung, during schizophrenia the psyche is split-off into a plurality of 
autonomous complexes and the whole personality is pathologically disintegrated. 
Jung also provides detailed analysis that certain changes in consciousness found in 
dementia praecox are very similar to them found in dissociative states or in hypnosis 
[44] . Typical changes present signs of a narrowing of consciousness and abnormal 
increase in the indistinctness of all subsidiary associations, which may explain ten- 
dency to accept an idea without inhibition and correction. This phenomenon may 
occur in schizophrenia or trauma related dissociative states and presents a phe- 
nomenon analogous to hypnotic suggestion characterized by increased sensitivity 
and suggestibility [44]. This process likely may be explained by dis-association 
of the complex that tends to paralyse other psychic activities from other mental 
processes that usually enable inhibitory control. This conceptual understanding of 
schizophrenia is according to Jung also in agreement with clinical data reported by 
Riklin [44 Riklin, 1904- Zur Psychologie hysterischer Dammerzustande und des 
Ganser'schen Symptoms], who found that patients may manifest delusional orien- 
tation or hallucinatory experience according to a manner of questioning related to 
psychological events linked with complex. For example, Riklin also reported a case 
study ("Cases Illustrating the Phenomena of Association"), where a critical stimulus 
word presented to the patient induced a twilight state which is typically presented as 
a state of consciousness related to an experience of visual or auditory hallucinations 
and other psychotic symptoms [44] . These historical data also suggest that associ- 
ation and dis-association of various mental contents may present basic model that 
connect Janet's and Bleuler's conceptual understanding of the mind and its changes 
during psychopathological states. 

Following these findings also later studies of word associations reported that 
schizophrenic responses to a stimulus word are often bizarre, idiosyncratic and 
without expected context [24, 44, 52-54] and that patients with schizophrenia have 
impaired verbal fluency which is likely caused by dysfunction in access and/or 
retrieval of lexical information [55-57]. Recent data also indicate that schizophrenic 
patients manifest a deficit in the organization of semantic memory in schizophre- 
nia which is more disorganized and less definable than those of controls, with 
more semantic links and more bizarre and atypical associations [57-59]. In agree- 
ment with the concept proposed by Bleuler and Jung also several studies of textual 
analyses of the semantic processing have found that schizophrenic speech is less 
predictable, more repetitious, and often violates the rules of normal discourse 
[24, 60-62]. 

This historical conceptual framework for dissociation and "splitting" in 
schizophrenia is also in agreement with recent findings indicating significant influ- 
ence of stress-related events and dissociation in the pathogenesis of schizophrenia 
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[16, 63-67]. These findings on dissociation in schizophrenia are also in agree- 
ment with recent models of schizophrenia suggesting a specific role of stress in 
pathogenesis of schizophrenia. For example, Walker and Diforio [68] proposed "a 
neural diathesis-stress model" of schizophrenia that integrates the psychosocial and 
biological research on stress in schizophrenia. The model is based on evidence 
that stress worsens symptoms and that the diathesis is associated with a height- 
ened response to stressors. The authors suggest that a neural mechanism for these 
phenomena presents mainly the augmenting effect of the HPA axis on dopamine 
synthesis and receptors that may lead to abnormalities in dopamine receptors, which 
together with hippocampal damage significantly influence hypersensitivity to stress 
in schizophrenic patients. In context of this model Read et al [63] developed "a trau- 
magenic neurodevelopmental model". The model is based on basic principles of the 
diathesis- stress model of schizophrenia and proposes that genetic deficit creates a 
predisposing vulnerability in the form of oversenstivity to stress related to adversive 
life events of child abuse which according recent evidence present basic contributors 
to development of schizophrenia [69-76]. Main mechanisms of this process present 
influences of traumatic events on the developing brain and neurobiological abnor- 
malities that frequently occur in patients with schizophrenia, which mainly include 
overactivation of the HPA axis, structural changes to the brain such as hippocam- 
pal damage, cerebral atrophy, reversed cerebral asymmetry, ventricular enlargement 
and also dopamine, norepinephrine, and serotonin abnormalities [63]. 

In agreement with findings that dissociation is closely related to stress and trau- 
matic events these data suggest that dissociation in schizophrenia may play an 
important role in its development. For example, Lysaker and Larocco [77] stud- 
ied the prevalence of significant traumas in schizophrenia patients and reported 
that two thirds of their chronic schizophrenia patients exhibited clinically signif- 
icant trauma symptoms including intrusive experiences, defensive avoidance and 
dissociative symptoms. Current data also indicate that hallucinating schizophrenia 
patients had higher percentages of dissociative experiences in comparison to other 
schizophrenia patients [78]. In agreement with these findings, Ross [42] - in his new 
theory of the existence of a dissociative subtype of schizophrenia - proposed that 
the subtype may occur in some patients, who have a history of traumatic experiences 
and manifest significant level of dissociative symptoms. 

Dissociation, Stress Sensitization and Schizophrenia 

Recent research findings provide increasing evidence that stress experiences and 
especially traumatic stress are related to psychological and neurobiological pro- 
cesses that may have lasting consequences and significantly influence brain 
functions, and play an important role in various psychiatric diseases including dis- 
sociative disorders and schizophrenia [79-81]. Among specific influences of stress 
on brain functions belong influences on memory consolidation which significantly 
affect fixating of new information in long-term memory [82, 83] and may also dis- 
turb mental integrity, and lead to dissociation of memory and mental experience 
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[84, 85]. These findings also suggest that dissociation could be explained by atypical 
memory consolidation caused by inescapable stress, which may block the induc- 
tion of long-term potentiation in the medial prefrontal cortex and hippocampus 
[82, 86-88]. The dissociated memories related to a traumatic event are often accom- 
panied to increased sensitivity, aversive feelings and also to physical sensations 
representing somatoform components of dissociation [85, 89, 90]. Recent findings 
suggest that repeated stressful events leading to an increase in responsiveness to 
stress stimuli and increased vulnerability to stressors may determine sensitization 
process that may have lasting consequences with kindling-like progression [91, 92]. 
This state of increased sensitivity may be related to an imbalance in interactions 
between dopaminergic and glutamatergic systems, altered dopamine neurotransmis- 
sion and consequent alterations in cognitive biases that present important and critical 
conditions in pathogenesis of schizophrenia [93, 94]. According to recent findings 
this increased sensitivity and imbalance of neural systems could be explained by 
sensitization that leads to an increased response to certain stimulus, which at the 
beginning of this process was subthreshold and caused no or low responses [95, 96]. 

A specific form of sensitization that could play a role in pathogenesis of 
schizophrenia is progressively increasing response of groups of neurons due to 
repetitive subthreshold stimulation that may later lead to epileptic or epileptiform 
activity [91, 97, 98]. This phenomenon known as "kindling" was firstly reported by 
Sevillano in 1961 and later elaborated by Goddard who comprehensively described 
this process using stereotactically implanted electrodes [91]. Recent findings sug- 
gest that the kindling related to focal after-discharges within the amygdala and 
other brain structures may cause local changes in synchronization and seizure-like 
activity which could be important in pathogenesis of schizophrenia [97-99] . These 
findings potentially may explain treatment resistance to usual antipsychotic medica- 
tion in several schizophrenia patients and also clinical importance of an appropriate 
anticonvulsant medication, even in patients who do not display seizures or epilep- 
tiform abnormalities on scalp EEG [100, 101]. Several findings also show that 
epileptiform activity may occur as symptoms similar to temporal lobe epilepsy 
such as somatic, sensory, behavioral and memory symptoms that may occur also 
in nonepileptic conditions [80, 102]. These symptoms have been found to play a 
role also in schizophrenia and significant presence of these symptoms in treatment 
resistant patients might indicate good response to anticonvulsant drugs [103]. 

Within this context also dopaminergic hypothesis of schizophrenia provides 
results that show positive schizophrenic symptoms as consequences of hyper- 
dopaminergic kindling in mesolimbic dopaminergic system [98, 99, 104]. The 
concept of kindling as a model for psychopathology in several schizophrenia 
patients is in agreement with recent findings that schizophrenia is often related to 
a loss of physiological balance between excitation and inhibition [99]. Typical for 
this disbalance is that the normal equilibrium between excitation and inhibition per- 
manently alters by repeated focal excitation or kindling, resulting in a permanent 
state of excessive focal excitability and spontaneous seizures [99, 105]. Several 
recent findings suggest that similar "kindling" or sensitization may originate in 
inhibitory systems in response to focal physiological pulsed discharges of limbic and 
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hypothalamic neurons and this excess of inhibitory factors may then manifest as a 
psychosis [99] . This excessive focal inhibition may be induced by increased release 
or increased receptor density of several inhibitory transmitters [106]. According to 
these findings discharges related to increased excitatory neural activity may also be 
modulated by a regionally-specific compensatory upregulation of GABA-A recep- 
tors in response to decreased GABAergic input in hippocampal pyramidal cells 
[107, 108]. In general, GAB A neurons provide both inhibitory and disinhibitory 
modulation of cortical and hippocampal circuits, contribute to the generation of 
oscillatory rhythms and participate in discriminative information processing such 
as gating of sensory information, and attentional filtering within the corticolimbic 
system that are typically affected in schizophrenia [97, 109, 110]. In agreement 
with this role of GABA neurons in cognitive functions several findings also sug- 
gest that disturbances in GABA system might be related to stressful conditions and 
alterations in the dopamine system [80, 81, 94, 109]. Furthermore influence on dis- 
turbances in GABA system may also exert increased flow of excitatory activity from 
the basolateral nucleus of the amygdala [109]. 

In more general context these above reviewed data are in agreement with recent 
findings suggesting an importance of sensitization or "kindling-like" phenomena 
in pathogenesis of mental disorders that have received a great deal of attention in 
efforts to conceptualize the pathophysiology of seemingly diverse psychiatric disor- 
ders such as schizophrenia, mood disorders, drug addiction, or posttraumatic stress 
disorder [91,93, 111, 112]. 



Conclusions and Future Directions 

Recent findings indicate that binding and synchronization of distributed neural 
activities that enable information integration are crucial for the mechanism of 
consciousness and there is increased evidence that disrupted feature binding and 
information integration produce disintegration of consciousness in schizophrenia 
[10]. These disturbed interactions produce patterns of temporal disorganization 
with decreased functional connectivity that may underlie specific perceptual and 
cognitive states, and several data indicate that this disintegration of conscious- 
ness in schizophrenia could be related to dissociation, which is historically linked 
to Bleuler's concept of splitting. Within this context dissociative processes in 
schizophrenia were reported in various studies and a new framework for under- 
standing schizophrenia was recently suggested by Ross [42] in his theory of the 
existence of a dissociative subtype of schizophrenia that may occur in some patients 
who have symptoms closely related to dissociative identity disorder and have a 
history of traumatic experiences. Several findings also suggest that the lack of 
brain connectivity related to conscious disintegration in schizophrenia could be 
specifically related to a level of dissociation [16], which suggests a direction for fur- 
ther research that could examine relationships of brain connectivity to dissociation 
mainly in patients with dissociative disorders but also in other patients and healthy 
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controls. Other important aspect for further research is stress sensitivity related to 
dissociative states. In this context, various data indicate that stress induced sen- 
sitization likely may influence limbic irritability and epileptic-like activity through 
changes in brain synchronization and complexity that affect binding and other mech- 
anisms of consciousness. These changes in brain dynamics may manifest in the form 
of cognitive, affective and memory symptoms that are similar to psychopathological 
symptoms, which occur in temporal lobe seizures but in non-epileptic conditions. 
These findings also suggest a direction for future research that potentially may have 
important practical implications for pharmacological treatment of several patients 
with schizophrenia and other patients who experienced extreme stress and could 
benefit from anticonvulsant treatment. 
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Understanding the Role of Emotion 
in Psychosis: Social Anxiety Disorder 
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Abstract Affective disturbances are highly prevalent in non-affective psychosis 
and exert significant impact upon its course and outcome. Low mood and associ- 
ated suicidality, anxiety symptoms, withdrawal and isolation have been consistently 
observed throughout the course of psychosis, during the prodromal phase and fol- 
lowing symptomatic recovery. Social anxiety disorder in particular is among the 
most prevailing disturbances manifest in people with psychosis. Prevalence rates 
range between 17 and 36% in people with psychosis. The nature and phenomenol- 
ogy of social anxiety in psychosis are not well understood and the need to identify 
the developmental and psychological origins is of fundamental importance. In 
this chapter we will thoroughly examine the phenomenology of social anxiety in 
first-episode psychosis and we will also investigate its relationship with positive 
symptoms and particularly paranoia Understanding the pathways and psychological 
processes that lead to the development of affective dysfunction in psychosis will 
have important implications for psychological interventions and treatments. 
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Introduction 

Eugene Bleuler was one of the first to emphasize the importance of affect and 
its pronounced impact upon the course and outcome of psychosis. The famous 
"Krapelian dichtocomy" which supported the clear distinction between mood and 
psychotic illnesses on the basis of etiological origins, symptomatology, course 
and outcome was first challenged by Bleuler. Bleuler recognized the disorders 
of affect as one of the four primary symptoms (blunted "Affect", loosening of 
"Associations", "Ambivalence", and "Autism") of schizophrenia, as opposed to 
delusions and hallucinations which were perceived as secondary. Specifically, 
Bleuler postulated the incongruity between emotions and thought content in people 
with schizophrenia as well as their diminished or even complete lack of emo- 
tional responsiveness. Bleuler's recognition of the importance of affective distur- 
bances in schizophrenia has influenced current diagnostic definitions and criteria of 
schizophrenia. 



Affect and Psychosis: Evidence Towards a Link 

The sharp distinction between affect and psychosis which has dominated both 
research and clinical practice during the nineteenth and twentieth century has grad- 
ually been abandoned. New evidence from epidemiological, familial and molecular 
genetic studies [1-3] have come to light demonstrating the endemic nature of 
affective disturbances in psychosis. 

Molecular genetic studies. In a twin study by Cardno et al. [1], the authors aimed 
to identify whether the schizophrenic, schizoaffective and manic syndromes shared 
common genetic and environmental risk factors. Findings showed a great degree of 
overlap in risk factors between the three syndromes. Specifically, significant genetic 
correlations were reported between the schizophrenic and manic syndromes. This 
finding is in accordance with a review of genetic linkage studies of schizophrenia 
and affective disorders [4] which supports the genetic overlap of the two syndromes. 
Cardno et al. [1] further reported that environmental risk factors contributing to 
schizophrenia were also shared by the manic syndrome. The authors reported similar 
findings with regards to the schizoaffective syndrome which also shared genetic, 
although not environmental, components with schizophrenia and mania. Craddock 
and Owen [3] in their review also make reference to findings from family and gene 
studies showing how mania and schizophrenia share certain susceptibility genes and 
chromosomal regions, challenging thus the "Kraepelian dichotomy". 

Studies in high risk groups. Studies examining developmental risk factors and 
premorbid variables predicting transition to psychosis have been instrumental in 
depicting the important role of affective disturbances even prior to the onset of psy- 
chosis. Tien and Eaton [5], in a prospective study examining the psychopathological 
precursors for schizophrenia, reported the relationship between anxiety, specifi- 
cally social phobia, social withdrawal and panic attacks with an increased risk for 
the development of DSM-III schizophrenia. Similar findings were later reported 
by Hollis [6] in a study examining the developmental precursors in children and 
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adolescents with schizophrenia. Increased rates of premorbid dysfunction and par- 
ticularly emotional disturbances such as social anxiety, withdrawal and isolation 
were documented in those individuals who developed schizophrenia. Findings from 
the Edinburgh High Risk Study [7, 8] confirm how the presence of social withdrawal 
and socio-emotional dysfunction in people identified as being at risk for developing 
psychosis are among those factors predicting transition to psychosis. Specifically, 
introversion, social anxiety and isolation were the most prominent and prevalent 
during the prodrome and distinguished individuals at high-risk who became ill from 
those who stayed well. 

Studies in the acute phase of psychosis. A substantial bulk of evidence has con- 
sistently shown the high prevalence of affective disorders (depression, suicidality, 
post-traumatic stress disorder, social anxiety and associated distress) during the 
course of psychosis. Upthergrove et al. [9] reported a 50% prevalence of depres- 
sion in people with first-episode psychosis. Similar findings have been reported in 
studies of enduring schizophrenia (Leff, cited in DeLisi, 1990) [10]. The presence 
of depressive symptoms in the course of psychosis has been among the predictive 
factors for actual suicide and suicide attempts particularly among people with first- 
episode psychosis [11]. Barrett et al. [12] have reported increased rates of suicide 
attempts in people with early psychosis and their association with higher number of 
depressive episodes. Elevated levels of social anxiety symptoms and avoidance have 
also been reported during the course of psychosis [13-15] along with symptoms of 
post-traumatic stress disorder and associated distress [16, 17]. 

Studies in the post-psychotic phase. The presence of affective disturbances 
following symptomatic recovery has been thoroughly documented in literature. 
Upthergrove et al. [9] reported a 32% prevalence of post-psychotic depression (PPD) 
in young people with first-episode psychosis accompanied by high rates of suicidal 
thinking. Previously reported findings [18] confirm the high prevalence of PPD in 
psychosis and also show that this develops independently to positive and negative 
symptoms. Symptoms of PTSD have also been reported in the year after discharge 
in patients with a psychotic disorder of recent onset [16] and also in patients in 
treatment of recent onset psychosis [19]. Findings suggest that potentially stigma- 
tizing beliefs and the trauma of psychosis itself (e.g. admission, police involvement) 
may be implicated in the development of PTSD following a psychotic episode [19, 
20]. Social anxiety disorder has also been observed in about 30% of individuals in 
the year following a first-episode of psychosis [21, 22]. This was accompanied by 
elevated levels of depression and the presence of other comorbid anxiety disorders 
[21]. 



Social Anxiety Disorder 
What Is Social Anxiety? 

According to the DSM-IV [23], social anxiety disorder (social phobia) is defined 

as "a marked and persistent fear of one or more social or performance situa- 
tions in which the person is exposed to unfamiliar people or possible scrutiny by 
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others. The individual fears that he or she will act in a way ( or show anxiety 
symptoms) that will be humiliating or embarrassing". People with social anxiety 
desire to make a favourable impression during social encounters but at the same 
time doubt their ability to do so; they fear that they will be scrutinized and nega- 
tively evaluated due to perceived failed social performance [24]. These fears lead 
people with social anxiety to avoid all or some social situations and in extreme 
cases they could lead to complete social isolation [25]. Exposure to the feared situ- 
ation is almost always accompanied by physical symptoms, for example, sweating, 
trembling, heart racing, which could develop (although not necessarily) to panic 
attacks. 

Evidence regarding the distinction of social phobia into two subtypes, the non- 
generalized and generalized social phobia, is ambiguous; although the DSM-IV 
does acknowledge the presence of the latter. This encompasses a wider range of 
fears linked to interaction situations and therefore is not restricted to particular envi- 
ronmental circumstances (i.e. it is "free-floating"). It may include talking to others, 
asking questions, meeting new people, manifest in fear and avoidance of every- 
day situations [26]. These kinds of social fears have been exclusively reported in 
approximately two-third of people with lifetime social phobia indicating that the 
generalized subtype might be more prevalent compared to the non-generalized one 
[27]. This, sometimes also called "specific" or "discrete", is mainly characterized 
by performance-type fears, the most common being that of speaking in public or 
performing in front of an audience [28, 29]. It seems therefore that the general- 
ized subtype reflects a more pervasive and debilitating form of the illness which is 
supported by evidence showing higher rates of comorbidity with mood and other 
anxiety disorders [26] and lower recovery rates, compared to the non-generalized, 
specific subtype [27]. 

Questions about whether these subtypes form two distinct clinical entities or 
whether they represent variants of the same disorder [30] have given rise to two 
different conceptualizations; the "quantitative distinction" which holds that social 
phobia should be perceived dimensionally on a continuum of severity with mild 
levels of social anxiety or subsyndromal social anxiety on one end, moving to 
specific social phobia followed by generalized social phobia without avoidant 
personality disorder as a more severe form and ending to the opposite pole, 
with the most severe form of social phobia that of generalized subtype with 
avoidant personality disorder [30-34]; and the "qualitative distinction" which rep- 
resents the subtypes as two different clinical entities based primarily on the type 
of feared situations. While generalized social phobia is characterized by anxi- 
ety and fear of any situations that might involve interaction with others, specific 
social phobia seems to be limited to performance situations, particularly that 
of speaking in public. Additionally, the non-continuous nature of the two sub- 
types seems to be further validated by differences in age of onset, heritability, 
physiological reactions when exposed to the feared situations and developmental 
history [30]. 
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Epidemiology 

One of the most well known epidemiological investigations carried out in the United 
States, the National Comorbidity Survey [35], reported prevalence estimates of 
12-month and lifetime social anxiety disorder as 7.1 and 12.1%, respectively. The 
lifetime prevalence of social anxiety in other western countries seems to range 
between 3.1 and 15.6% [36, 37]. The variation in prevalence rates among different 
epidemiological studies could be attributed to the application of different diagnos- 
tic criteria and instruments for the identification and assessment of social anxiety 
disorder. 

Studies investigating the course of social anxiety have established the long-term 
morbidity of the illness [38, 39]. Social anxiety develops at an early age, usually 
during childhood or adolescence and once established, follows a stable, chronic 
course if treatment is not initiated [38, 39]. Recent findings show that social anxiety 
is also very prevalent in later life [40]. Findings regarding the sociodemographic 
characteristics of social anxiety disorder support that this is more prominent among 
the female population [26, 28-42]; although there have been studies [31] which 
have failed to confirm such gender differences. Moreover, higher incident rates have 
been consistently observed among unmarried individuals usually coming from a 
lower socioeconomic background, with poorer educational attainment and higher 
unemployment rates [28-42]. The average duration of illness is approximately 
29 years [38, 43] and the likelihood of a full remission or recovery is significantly 
lower compared to that of other anxiety disorders [43]. In an 8 year longitudinal 
study of 163 patients with social phobia, Yonkers et al. [39] found that only 38 and 
32% of female and men respectively experienced a complete remission indicating 
the unremitting and persisting nature of the disorder. Additionally, such lower rates 
of recovery were found to be associated, particularly in women, with a history of 
suicide attempts, the presence of co-morbid disorders, the most prominent that of 
agoraphobia, avoidant personality disorder and alcohol abuse, and also with poor 
baseline functioning [39, 43]. 

The highly impairing nature of the disorder is reflected in the marked disabilities 
affecting the majority of life domains. Deterioration of social functioning manifest 
in avoidance and withdrawal from social interactions, decrease in work produc- 
tivity and interpersonal relations produce a significant decrease in quality of life 
[44]. Despite the highly impairing nature of social anxiety only up to a half of 
patients seek and receive treatment during the course of the illness [44, 45] and 
this is primarily in the form of pharmacological interventions. 

Co-morbidity 

One of the characteristic features of social anxiety disorder that could possi- 
bly contribute to its highly impairing nature, is its co-occurrence with other 
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psychiatric disturbances and most importantly with mood disorders [46-48], 
eating disorders [26, 49] as well as substance use problems [28, 50]. Co-morbidity 
has been consistently reported in people with social phobia triggering further serious 
psychopathological implications during the course of the illness [51]. 

Depression has been the most commonly reported disorder appearing during the 
course of social anxiety [26, 46, 51, 52]. Reports from epidemiological and clin- 
ical studies estimate that prevalence rates range from 19 to 91% depending on 
the population used, the application of different diagnostic instruments and prob- 
lems with defining clear diagnostic thresholds [47] . Furthermore, when comorbidity 
occurs, social anxiety usually precedes the onset of depression raising the possi- 
bility of operating as a predictor of the subsequent onset, severity and course of 
mood disturbances [51]. A prospective community study of young people aiming 
at examining the relationship between social anxiety and depression longitudinally 
showed significantly higher rates of a depressive disorder during the follow-up 
period in those adolescents who, at baseline, where diagnosed with social anxiety 
compared to those with no mental disorder [51]. Additionally, the co-occurrence 
of social anxiety and depression in adolescence increased even more the risk for 
the later development of depression which course seemed to be more malignant 
characterized by persistent and prolonged depressive symptomatology, suicidal 
ideation and even suicidal attempts. These findings seem to be consistent with 
those derived from the National Comorbidity Study [46] showing an association 
between a primary diagnosis of social phobia and following onset, severity and 
course of depressive disorders. A substantial bulk of evidence shows a consis- 
tent pattern of co-occurrence of social phobia with depressive disorders. Social 
phobia usually precedes the onset of depression raising, therefore, the possibil- 
ity of being an important predictor or risk factor for the later development of 
affective disorders. Aiming to identify the mechanisms by which social phobia 
could increase the risk for depression, Stein et al. [51, 52] suggested that the lat- 
ter could develop as a direct consequence of demoralization, social withdrawal 
and isolation triggered by the constraints imposed to those suffering from social 
anxiety. However, a causal relationship is yet to be established and empirically 
proven. 

Anxiety symptoms have been frequently reported in people suffering from eat- 
ing disorders [26, 49]. Among the anxiety disorders most commonly associated 
with anorexia and bulimia nervosa is social phobia with prevalence rates ranging 
between 20 and 55% [49, 53] and 13-75% [49, 54], respectively. In a similar vein 
with depressive disorders, when such comorbidity occurs, social phobia seems to 
consistently predate the onset of eating disorders [49], however, evidence of a pos- 
sible causality has not been established and the temporal relationship between the 
two disorders still remains unclear. 

Other disorders that social anxiety has been consistently associated with are alco- 
hol and substance use [50], other anxiety disturbances, particularly agoraphobia and 
panic disorder [28, 48] while a heightened risk for suicide attempts has also been 
reported among those who exhibit such patterns of comorbidity [55]. 
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Developmental Psychopathology of Social Anxiety 

The understanding of the pathways that lead to the development and maintenance 
of social anxiety require the examination of the contribution and interrelation- 
ship of a variety of risk factors including genetic, familial, temperamental and 
cognitive. According to the basic tenets of developmental theory and develop- 
mental psychopathology, multiple pathways may lead to the acquisition of such 
a diverse disorder (principle of equifinality) whereas, at the same time, any pre- 
disposing factors to social anxiety could account for the development of other 
disorders (principle of multifinality) [56]. This raises the need to consider an inte- 
grative framework of genetic, environmental and psychological vulnerability factors 
when attempting to provide a comprehensive account of the pathogenesis of social 
anxiety. 

Genetic factors . A substantial bulk of evidence has stressed the modest but signif- 
icant role of heritability of anxiety disorders and more specifically of social anxiety. 
Source of such evidence include (a) gene studies [57, 58]. Gelernter et al. [58] 
in the first genetic linkage analysis for social anxiety disorder, found evidence for 
linkage for chromosome 16 in an area where norepinephrine transporter, the most 
obvious candidate gene, is located (b) twin studies [59, 60] which report heritabil- 
ity estimates ranging between 30 and 50%. It is important to mention, however, 
that attempts to provide evidence for the specificity of genetic factors in the eti- 
ology of social anxiety [59] have failed. Instead, the same factors predisposing to 
the development of social anxiety could account for the acquisition of a range of 
anxiety disorders (i.e. agoraphobia, simple phobia etc), leading thus to the con- 
clusion that what is inherited is a general vulnerability towards anxiousness [61] 
possibly mitigated by familial and environmental component, (c) family studies [62, 
63] where the role of genetics interacts with that of environmental factors. In a 
direct-interview family study of patients with generalized social phobia, Stein et al. 
[62] reported higher rates of this subtype of social phobia compared to the specific - 
nongeneralized- one (26.4% vs 2.7%) among first-degree relatives of probands with 
generalized social phobia. This finding seems to confirm earlier evidence [64] of an 
association between parental and proband social phobia and moreover indicates a 
subtype distinction on a familial basis. However, although the familial contribution 
to social phobia seems to be substantial, Stein et al. [62] stress the importance of 
delineating the extent to which this contribution is heritable in nature or arises due 
to other family environmental factors (e.g. parenting style). A recent prospective- 
longitudinal study [63] aimed at addressing this exact issue; examining the familial 
transmission of social phobia, the possibility of a subtype distinction and most 
importantly the role of parental rearing styles and family functioning characteris- 
tics as risk factors for the development of social phobia in adolescents. Findings 
were based on baseline and follow-up data of adolescents and their parents from 
the Early Developmental Stages of Psychopathology Study (EDSP). The Munich- 
Composite International Diagnostic Interview (M-CIDI) was used for diagnostic 
assessments of adolescents and also to derive a separate family-history in order to 
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evaluate psychopathology in their parents. Extending previous findings [62, 64], 
Lieb et al. [63] argued in favour of the impact of multiple familial factors in the 
etiology of social phobia. Parental social phobia was only one of them with children 
of affected parents being more likely to develop social phobia compared to those 
of non-affected parents. There was some indication that this association might be 
stronger for the generalized subtype, however, this could only be suggestive due to 
the small sample size of adolescents with generalized social phobia. Parental rearing 
styles and specifically overprotection and rejection were also reported among those 
family risk factors linked to the emergence of social anxiety in offspring. 

Temperamental factors. Temperament refers to the intrinsic behavioural charac- 
teristics of a child that can be modified through interaction with the environment 
[61]. The possibility that certain early temperamental traits may provide a diathe- 
sis for social anxiety through shared common causal mechanisms has attracted 
considerable interest. "Behavioural inhibition" (BI) is one of these early traits 
which could potentially act as precursor to the later development of social phobia. 
Introduced by Kagan and collegues (cited in Mick and Telch [65] and Ollendick 
and Hirshf eld-Becker [56]), behavioural inhibition reflects a tendency to react with 
fear, withdrawal and avoidance to unfamiliar people, situations or objects and is 
estimated to be present in 10-15% of 2-3 year old children. Although there is a cer- 
tain overlap with shyness in that both constructs represent a heightened autonomic 
arousal in social situations which leads to avoidance and isolation, behavioural inhi- 
bition is broader since it can be observable both in social and nonsocial situations 
[56]. Research findings have also pointed towards a relative degree of stability of 
this temperamental trait across age [56], although it is rarely the case that increased 
severity of inhibition remains constant throughout the lifespan [66] . 

The possibility of an association between behavioural inhibition in childhood 
and the development of social anxiety in adulthood has been thoroughly inves- 
tigated [67-70]. In a recent study by Schofield et al. [70], the authors aimed at 
examining the relationship between behavioural inhibition and internalizing disor- 
ders, specifically social anxiety, depression and anxious arousal. Furthermore, they 
aimed at differentiating between the social vs. non social aspect of behavioural inhi- 
bition and determine their relationship with social anxiety and depression. Findings 
of the study showed that the presence of behavioural inhibition during childhood 
was related to social anxiety symptoms in young adults. A moderate relation- 
ship between behavioural inhibition and depression and anxious arousal was also 
reported. According to the authors, this could suggest that temperamental factors 
do not pose a specific risk for social anxiety, rather for internalizing disorders in 
general. However, what was important is the fact that the social component of 
behavioural inhibition shared a strong relationship with social anxiety as opposed to 
the nonsocial component which was found to be related to symptoms of depression 
and anxious arousal. The authors stressed the importance of distinguishing between 
the two aspects (social vs. nonsocial) of behavioural inhibition when attempting to 
determine risk factors specifically for social anxiety. 

These findings are consistent with previous accounts suggesting a differential 
link between the components of behavioural inhibition and social anxiety. Neal 
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et al. [61] introduced the concept of two dimensions of behavioural inhibition; one 
referring to physically threatening situations and another observed in socially threat- 
ening situations. Based on previous findings [65] that point towards a link between 
social anxiety in adulthood and manifestation of childhood BI specifically under 
social circumstances, Neal et al. [68] suggested that it is the social component of 
behavioural inhibition that appears to lie on a continuum with social anxiety rather 
than the physical one. Moreover, this proposition could provide some explanation 
of why some behavioural inhibited children do not develop social anxiety later on. 

Family environment. The role of genetic and temperamental factors in the eti- 
ology of social anxiety is indisputable. However, an integrative model of the 
developmental course and pathogenesis of the illness would be incomplete if it 
failed to consider the psychosocial contribution and specifically the impact of the 
familial environment among those factors predisposing to social anxiety. Parenting 
style, restricted exposure to social situations, attachment problems are some of the 
variables that could potentially determine the course of an individual's emotional 
development [71-75]. Moreover, familial antecedents like the above could deter- 
mine whether and how a genetic predisposition towards social anxiety becomes 
actualized in adulthood. 

Parenting Style 

Parental behaviour and childrearing practises are among those family factors whose 
importance in the development of anxiety has been consistently stressed in the 
literature [71, 76, 77]. Retrospective reports of adults with social anxiety disor- 
der and observational studies of parent/child interaction are the main sources of 
information that indicate a significant link between parenting style and the devel- 
opment of social anxiety in adulthood [78]. The majority of studies based on 
adults' retrospective reports of parenting styles indicate a rather consistent pat- 
tern of parental overprotection and control, lack of emotional warmth [71, 76, 
77] and the use of shame as a method of discipline [72] during childhood. Lieb 
et al. [63] examining the associations between social phobia and specific fam- 
ily environmental factors, including parenting style, reported that increased levels 
of parental overprotection and rejection were related to increased levels of social 
phobia in adolescents. This association became more pronounced for those adoles- 
cents whose parents suffered from a psychopathological condition. Similar findings 
were reported in a recent study by Knapee et al. [77] examining the association 
between parental psychopathology and adverse family environment as risk fac- 
tors for the development and maintenance of social phobia. The authors reported 
that lack of emotional warmth and dysfunctional family functioning characteristics 
were linked to higher levels of persistence of social phobia (alone and in interac- 
tion with parental psychopathology). Observational studies investigating the actual 
rather than the perceived parenting styles have also been used. Hudson and Rapee 
[61] aimed at detecting signs of parental overinvolvement in a sample of clinically 
anxious children during a puzzle task with their mothers. Maternal intrusiveness 
was evident throughout the task; however, this factor was not specific for socially 
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anxious children rather it applied to anxiety disorders in general. In a similar vein, 
Dadds, Barrett, Rapee, Ryan [79] reported a pattern of overprotective parenting dur- 
ing discussions about ambiguous situations between parents and clinically anxious 
children. 

Attachment 

A further way of accounting for the development of anxiety problems and specifi- 
cally social anxiety is looking at psychopathology within the context of attachment 
theory and specifically early attachment relations with the primary caregiver. 
According to Bowlby [80], an active, reciprocal and stable relationship with the 
attachment figure-usually the mother- lays the foundation for a healthy social and 
emotional development whereas disruption of this bond could entail serious con- 
sequences in the developmental trajectory of the individual. Dysfunctional patterns 
of attachment behaviour and more specifically pathogenic parenting, including lack 
of emotional responsiveness and affection, uncertainty about caregiver's availability 
can all potentially trigger the development of an insecure attachment to the care- 
giver [80] . Within this context of insecure attachment the risk for the development 
of anxiety symptoms is significantly elevated. A substantial bulk of evidence has 
supported the role of insecure attachment as a risk factor for the development of 
anxiety disorders in adulthood. In a longitudinal study, Warren et al. [74] aimed 
at establishing a specific link between anxious/resistant attachment in infancy and 
anxiety symptomatology in adolescence. Infants at 12 months of age participated 
in the Strange Situation procedure [81] and at follow-up at 17 years of age were 
assessed using the Schedule for Affective Disorders and Schizophrenia for School- 
Age Children. It was found that 15% of the 172 adolescents who participated in the 
study were diagnosed with at least one anxiety disorder the most common being that 
of social phobia. Anxious attachment with the caregiver during infancy predicted 
the development of anxiety disorders in adolescence. Muris et al. [75] examined the 
relationship between insecure attachment and symptoms of anxiety and depression 
in young adolescents. Results showed that ambivalently attached adolescents based 
on their responses on the Attachment Questionnaire for Children (AQC) - an adap- 
tation of Hazan and Shaver's [82] instrument for measuring attachment patterns in 
adults-reported higher levels of anxiety and depression accompanied by lower lev- 
els of trust and higher levels of alienation compared to those who were classified as 
securely attached. It seems therefore that not only attachment style but also quality 
of attachment could be a risk factor for psychopathology. Muris and Meesters [83], 
using the AQC, extended these findings in order to investigate the contribution of 
both behavioural inhibition and insecure attachment in the etiology of anxiety disor- 
ders. Their findings pointed towards an interrelationship between attachment style 
and behavioural inhibition in that levels of secure attachment seemed to decline as 
behavioural inhibition increased. Moreover, both variables were related to a range 
of anxiety disorders with social phobia the most commonly occurring among those 
classified as behaviourally inhibited and insecurely attached. Apart from the com- 
bined effect of attachment and behavioural inhibition, Muris and Meesters [83] 
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also found evidence supporting the unique contribution of each factor since both 
attachment style and behavioural inhibition accounted for independent proportions 
of the variance of anxiety symptoms. The findings of this study were also con- 
firmed by Shamir-Essakow et al. [84] who also examining the association between 
insecure attachment, behavioural inhibition and anxiety in an "at risk" sample of 
preschool children. Children classified as insecurely attached to their caregivers 
reported higher levels of behavioural inhibition compared to those securely attached. 
Behaviourally inhibited children displayed higher levels of anxiety compared to the 
non-inhibited ones. Similarly, insecure children reported greater anxiety -even when 
maternal anxiety was controlled for- compared to their secure counterparts confirm- 
ing previous findings of the role of maladaptive attachment styles as risk factors for 
the development of anxiety disorders [74] . A recent study by Brumariu and Kerns 
[85] extends previous findings by reporting links between specific attachment pat- 
terns (ambivalent, anxious, avoidant) and different aspects of social anxiety in a 
longitudinal study. The presence of ambivalent attachment was consistently related 
(both at baseline and at 2 year follow up) to social anxiety symptoms and more 
specifically to fear of negative evaluation in young children. The authors stress 
the importance of looking at specific aspects and clusters of social anxiety when 
examining its relationship to attachment dimensions. 

An influential attempt to provide an integrative model of social anxiety is 
reflected in F. Vertue's proposed model [86] in which aspects from the self- 
presentation and evolutionary theory are incorporated within the framework of 
attachment focusing particularly on internal working models of self and others. 
Vertue argued that these accounts of social anxiety should be considered comple- 
mentary as both self-presentation and evolutionary theory perceive social anxiety as 
an adaptive emotion aiming at warning individuals in situations where the danger 
of social exclusion and loss of survival and reproduction resources is imminent. 
Attachment theory is congruent with evolutionary theory in that they both pro- 
pose that under threatening conditions individuals tend to maintain proximity or 
seek help from their caregiver or their powerful social allies so as to achieve and 
ensure survival. Moreover, the underlying mechanisms of social anxiety proposed 
by attachment and self-presentation theory, namely fear of separation and fear of 
exclusion, could be considered as parallel since they reflect the individual's need 
for dependence on members of their network (caregivers, group members etc) for 
survival and reproductive success [86]. 

The foundation of Vertue's integrated model lies in the concept of internal work- 
ing models. These represent a set of beliefs about the self and others and are 
developed through a continued and consistent interaction with the caregiver [87]. 
Vertue [86] used this concept of internal working models as a pathway to Leary's 
proposed conditions for the occurrence of social anxiety: (a) motivation to make 
a good impression to others, (b) fear that such an attempt will fail and (c) fear 
that such failure could possibly lead to rejection, devaluation and loss of access 
to desired resources. According to Vertue, the motivation to make a good impres- 
sion has been linked with a need for approval which is thought to be evident in those 
children who grew up with rather overprotective and overcontrolling parents. The 
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combination of negative, unresponsive parental behaviour and adverse childhood 
experiences provides the pathway for the development of negative internal working 
models where the self is seen as unworthy, incompetent and others as unavailable 
and unresponsive. People who hold such perceptions are likely to be dependent 
on others' approval hence they will be highly motivated to make a good impres- 
sion which is characteristic of people with social anxiety. Furthermore, individuals 
who hold maladaptive beliefs about themselves and others will be more inclined 
to perceive social encounters as potentially threatening to their social status. This 
fear of devaluation and rejection is the main concern of people with social anxiety. 
Consequently, the desire to create a good image of oneself and at the same time 
uncertainty about the ability to do so and the possibility of social exclusion that 
such a failure might entail may well affect individuals' interpersonal skills; namely 
their ability to successfully engage in social interactions. Thus, the development of 
social anxiety is seen in relation to dysfunctional internal working models and their 
impact upon the way individuals perceive themselves, their social environment and 
their repertoire of social skills. 



The Role of Childhood Trauma 

Adverse experiences in the developmental trajectory of individuals have been con- 
sistently associated with the subsequent onset and persistence of a number of 
psychiatric disorders including social anxiety [88-90]. A substantial bulk of find- 
ings both from epidemiological [88] and clinical studies [91] seem to propose the 
role of childhood adversity as a potential risk factor for the development of anxiety 
disorders, specifically social phobia. Data from the National Comorbidity Survey 
[88] demonstrates an overall positive pattern of association between previous expo- 
sure to traumatic experiences and subsequent onset of mental disorders. Among 
those adversities, social phobia was most strongly related to the occurrence of a loss 
event (death of father, divorce), the history of sexual and/or physical abuse as well as 
aggression within the family. It is worth mentioning, however, that similar associa- 
tions were also reported for other types of psychiatric disorders for which childhood 
adversities operate as a strong predictor. Data from an epidemiological study in 
Canada [90] seems to support the above findings identifying at the same time more 
specific associations between social phobia and childhood risk factors. Marital con- 
flict in family, history of physical and sexual abuse and running away from home 
were among those factors consistently reported by people suffering from social pho- 
bia, although in some cases gender differences were also noted. For example, sexual 
abuse was found to be related to the development of social phobia particularly in 
women whereas involvement with the juvenile justice system was more frequently 
reported by men. These findings were confirmed by previous studies showing a link 
between early sexual and physical abuse and the subsequent development of social 
phobia, particularly in women [89, 92]. Chartier et al. [90] also suggested the pos- 
sibility of differences in the prevalence of traumatic experiences among subtypes of 
social phobia as their findings showed significantly stronger associations between 
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certain childhood adversities - marital conflict, physical and sexual abuse- and the 
severe type of social phobia. 

When examining the impact of environmental risk factors on the development 
and maintenance of later dysfunction, it is also important to consider the role of 
protective factors which could help restore dysfunctional developmental trajecto- 
ries. In a recent review of environmental risk factors for social anxiety, Brook and 
Schmidt [93] emphasize the contribution of resilience factors in restoring the devel- 
opmental outcome of being exposure to life adversities. Manassis and Bradley [94] 
in a study examining the interaction between temperamental factors and attach- 
ment for the understanding of the pathogenesis of social anxiety, supported the 
importance of factors which could deflect the development of psychopathology. 
The involvement of other family members, for example the father, could coun- 
terbalance the negative effects of a dysfunctional attachment by encouraging the 
engagement of the child in interpersonal situations which could provide the oppor- 
tunity for the development and promotion of their coping strategies and social 
skills. 



The Presence of Social Anxiety in Psychosis 
Prevalence and Phenomenology 

Social anxiety is among the most prevalent and debilitating affective disturbances 
manifest in people with psychosis [18, 21, 22, 95]. In a recent study by Michail and 
Birch wood [21], social anxiety was diagnosed in 25% of people with first-episode 
psychosis (FEP). In addition to the 25% with formal SaD, there was also a further 
11.6% who reported clear social interaction difficulties and/or signs of avoidance not 
sufficient though to reach formal diagnostic criteria (ICD-10). These "borderline" 
cases, though not satisfying formal criteria, were nevertheless reporting interper- 
sonal difficulty that may well warrant intervention at a clinical level. In addition, 
cases with subsydromal levels of social anxiety and social interaction difficulties 
were also present. Similar incidence rates of social anxiety have been reported in 
other studies of FEP [22, 95] and also in studies with enduring schizophrenia, where 
rates range between 17 and 36% [14, 96, 97]. The highly impairing nature of social 
anxiety in psychosis has been consistently reported in literature. In a study of out- 
patients with schizophrenia, Pallanti et al. [97] reported that those diagnosed with 
comorbid social anxiety disorder had a higher rate of suicide attempts, lower social 
adjustment and overall quality of life compared to those without social anxiety. 
Previous findings by Penn et al. [98] also support the significant impact of social 
anxiety on social disability. 

The phenomenology of social anxiety in psychosis has been thoroughly investi- 
gated by Michail and Birchwood [21]. In their study comparing the severity and 
phenomenology of social anxiety in psychosis with that in non psychosis, the 
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authors revealed a very similar clinical profile with regards to levels of social anxi- 
ety and social avoidance; the number and severity of autonomic anxiety symptoms 
and social evaluative concerns. What is more, social anxiety both in people with 
psychosis and non psychosis occurred in the context of an equally high level of 
other anxiety disorders underlying the similarity of the two groups. The presence of 
social anxiety in people with psychosis was also accompanied by marked levels of 
depression; approximately 31% of FEP people exhibited moderate to severe levels 
of post-psychotic depression. 

Social Anxiety and Relationship with Paranoia 

The relationship between social anxiety and positive psychotic symptoms, partic- 
ularly paranoia, has attracted considerable attention; however, the processes that 
underlie this relationship are yet to be clarified. On the contrary, empirical evidence 
has thoroughly established the interaction between general anxiety symptoms and 
paranoid ideation. In a series of studies [99, 100] examining the role of anxiety in 
the development and maintenance of persecutory ideation, Freeman and his col- 
leagues have shown how people with anxiety disorders and those with persecutory 
delusions share a selective bias to threat-related information. The engagement in 
safety-seeking behaviours was a common theme among the two groups particularly 
in those situations perceived as potentially threatening or dangerous. Freeman et al. 
[100] also reported that the increased use of safety behaviours by individuals with 
persecutory delusions was associated with higher levels of anxiety. Based on these 
findings, Freeman et al. [100] have proposed that similar processes underlie anxi- 
ety and paranoia. Anxiety involves the anticipation of threat and danger which can 
be physical, social, psychological as well as intense worry about the consequences 
such a threat will entail. Analogous themes underlie persecutory delusions refer- 
ring to perceived danger or harm intended to be inflicted upon the individual by 
the persecutor. Freeman et al. [99] suggested therefore that anxiety is likely to play 
a fundamental role in the formation and maintenance of persecutory delusions via 
these common processes/mechanisms. 

The relationship between anxiety and paranoia is rather straightforward and has 
been empirically established. However, social anxiety has a somewhat different 
quality and its relationship to paranoia and persecutory ideation is complicated. 
One of the most recent attempts to delineate this relationship was by Michail and 
Birchwood [21]. In a study of young people with first-episode psychosis, the authors 
compared levels of positive symptoms, including suspiciousness and persecution, 
as measured by the PANSS (Positive and Negative Symptom Scale) between people 
with psychosis and social anxiety (FEP/SaD) and those with psychosis only (FEP/no 
SaD). Findings revealed no differences in PANSS positive symptoms between psy- 
chotic individuals with vs. without social anxiety; including no relationship between 
PANSS suspiciousness/persecution and social anxiety in the whole FEP (with and 
without SaD) sample. Furthermore, the level of PANSS suspiciousness/persecution 
did not affect the severity of social anxiety within the FEP/SaD group itself. The 
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results also revealed that the majority of psychotic people with social anxiety did 
not report any premorbid social anxiety, which suggests that social anxiety in this 
group developed as a new phenomenon following the onset of psychosis or built 
upon sub-threshold levels of anxiety and interpersonal sensitivity. This is consistent 
with previous findings [22] . 

These findings confirm previous studies reporting no link between positive symp- 
toms and social anxiety [95, 97] which suggests that the presence of social anxiety 
in psychosis is not simply driven by clinical paranoia and persecutory threat. It is 
important to mention though findings in the Michail and Birchwood [21] study also 
revealed a subgroup of socially anxious psychotic people (45%) which reported sig- 
nificantly more persecutory threat and anticipated harm as measured by the Details 
of Threat Questionnaire [99] compared to psychotic people without social anxiety. 
When investigating further the inter-relationship between social anxiety and per- 
secutory threat within this sub-group no link between level of social anxiety and 
persecutory threat was revealed. This is of particular interest as it suggests that even 
among those individuals with psychosis and social anxiety, social anxiety is not 
necessarily contaminated by ongoing persecutory beliefs. 

Based on these findings therefore it is suggested that social anxiety cannot sim- 
ply be perceived as "co-morbidity" and does not arise as a by-product of paranoia 
and persecutory beliefs. The need to understand the processes that underpin the 
development and maintenance of social anxiety in psychosis is fundamental as this 
will entail significant implications for psychological interventions and treatments of 
affective disturbances in psychosis. 

Social Anxiety in Psychosis: a Psychological Reaction? 

In providing a framework for the understanding of affective dysfunction in psy- 
chosis, Birchwood [101] suggested that emotional difficulties, like social anxiety, 
trauma, depression and distress, could develop in response to psychological circum- 
stances. Such circumstances could include for example life events that the individual 
feels he/she has no control, the illness itself or traumatizing experiences. The occur- 
rence of depression in schizophrenia has been associated with patients' perceptions 
of controllability of the illness and acceptance of the entrenched cultural stereotypes 
[102]. With regards to post-psychotic depression, findings show that this is related to 
appraisals of psychosis as a major life event which entails loss, shame, humiliation 
and enforced entrapment [103]. 

The above theoretical framework could also be applied for the understanding 
of the emergence of social anxiety in psychosis. It is suggested that social anxiety 
develops as a psychological reaction to psychosis, and particularly as a reaction to 
the stigma and shame attached to mental illness. Psychosis is considered as a highly 
stigmatized condition [104]; aside from the long-term psychiatric disabilities and the 
subsequent distress entailed in receiving a diagnosis of mental illness, people also 
have to endure the adverse effects of the stigma attached to their illness [105, 106]. 
Acquiring such a stigmatized attribute can overshadow the individual's identity. In 
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a study examining people's appraisals about their mental illness, the self and status 
in the social environment, Birchwood et al. [102] showed how psychotic individuals 
have come to appraise their selves as a function of their illness-the self is the illness. 
It is suggested therefore that shame about mental illness and fear of being devalued 
and rejected by others once the diagnosis is revealed underlies the development 
and maintenance of social anxiety and avoidance in psychosis. Social anxiety and 
avoidance could be viewed as a form of safety behaviour aiming at "saving" the 
individual from the perceived social threat of being down-ranked and humiliated. 
Birchwood et al. [22] have demonstrated how a group of socially anxious psychotic 
people reported elevated levels of shame proneness and shamefulness arising from 
their illness accompanied by feelings of rejection and loss of social status, compared 
to a group of non- socially anxious psychotic people. This was confirmed by Gumley 
et al. [107] who found that people with psychosis and social anxiety held negative 
appraisals about their illness, including shame and feelings of inferiority, more so 
compared to those without social anxiety. 

Understanding how these processes operate and specifically how shame 
appraisals might impede social interaction in people with psychosis warrants further 
investigation. 



Clinical Implications and Future Directions 

Social anxiety is evidently one of the most commonly diagnosed affective disorders 
in psychosis and one that exerts a significant impact on social disability. Its relation- 
ship to psychotic symptoms and particularly paranoia is rather complex and attempts 
to delineate any potential links between the two concepts have yielded contradictory 
findings. Recent evidence [21, 22] however seem to dispute the notion that social 
anxiety and avoidance are simply a by-product of paranoia and persecutory ideation 
and point towards a new understanding of the illness and its pathogenesis. Shame 
cognitions arising from mental illness accompanied by feelings of entrapment and 
loss of social status are suggested to operate in psychosis. Fear of disclosure of the 
illness and the consequences such a disclosure will bear in terms of stigmatization 
and social exclusion is suggested to contaminate social interactions by promoting 
patterns of avoidance, withdrawal and isolation. 

Understanding how these processes operate exactly will have significant clin- 
ical implications and will offer a novel conceptual framework for psychological 
interventions and treatments for social anxiety in psychosis. Cognitive-behavioural 
therapy (CBT) is an indispensable treatment option for people with psychosis, 
according to the UK National Institute for Clinical Excellence [108]. The aim of 
CBT is "to reduce psychotic symptoms, increase insight and promote medication 
adherence" [108]. A recent review by Tarrier and Wykes [109] of the evidence 
for the effectiveness of CBT has focused on 20 randomised controlled trials with 
the majority focusing predominantly on alleviating medication resistant symp- 
toms and preventing relapse. Affective problems such as depression, social anxiety 



4 Understanding the Role of Emotion in Psychosis 



105 



and distress have been treated as part and parcel of the psychotic experience and 
not as independent dimensions affecting the course and outcome of the illness. 
Furthermore, psychological interventions such as CBT for the treatment of affective 
disorders in non-psychotic people are also applied for the management of affective 
dysfunction when this is comorbid in psychosis with the same criteria for suc- 
cess i.e. reduction of symptoms and general psychopathology, increase in quality 
of life [110, 111]. However, what this approach fails to take into consideration is the 
idiosyncratic relationship between affect and psychosis and the appraisals that might 
underlie this relationship. Birch wood and Trower [112] have questioned whether a 
shift in the current focus of CBT is necessary, given that affect is so clearly impli- 
cated in the ontogeny of psychosis. They suggest that the new focus of CBT should 
be the interplay between affect and psychosis and the appraisals linked to the psy- 
chotic experience. Hence, the new generation of CBT trials should aim at targeting 
distress, behavioural anomaly in psychosis and associated core appraisals as their 
primary outcome leaving as secondary the psychotic phenomena themselves. In the 
case of social anxiety, we propose that the focus of CBT should be to target the 
idiosyncratic core cognitions that may underpin the development of social anxiety 
in psychosis: appraisals of shame arising from the illness accompanied by feelings 
of social defeat and anticipation of a catastrophic loss of social status; also, the dis- 
tress that may result from such maladaptive cognitions. A similar suggestion has 
also been proposed by Gumley et al. [107] who support that CBT should incorpo- 
rate strategies aiming to identify the negative appraisals about the self and the illness 
as a way of helping individuals with psychosis understand how social anxiety and 
emotional distress develops. 



Conclusions 

This chapter focuses on providing a new understanding of affective dysfunction 
in psychosis. Given the endemic nature and impact of affective symptoms like 
depression, distress and social anxiety in people with psychosis, it is of primary 
importance to revise and reconstruct the current conceptual framework for their 
management and treatment. Such a framework should focus on targeting the dys- 
functional appraisals and core cognitions which lie at the heart of affective disorders 
and understanding that such symptoms might not necessarily be a "side-effect" of 
psychotic symptomatology per se. 
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Abstract Perceiving facial features, both affective and non-affective, plays a vital 
role in everyday life. While it is known that the processing of facial emotion expres- 
sions is compromised in schizophrenia, the mechanisms underlying face perception 
and their connection with cognitive and social cognitive functioning are some- 
what elusive. Two important and unresolved issues have been whether visual and 
cognitive processing of face information is implicated in schizophrenia spectrum 
disorders, and how non-affective information processing relates to deficient affec- 
tive processing. Recent investigations have demonstrated that not only affective but 
also non-affective visual and cognitive facial features are processed abnormally 
in these mental disorders. The cascade of face perception processes implicated 
includes detection, identity discrimination, emotion discrimination and working 
memory. Furthermore, the abnormal processing of face information in patients is 
associated with the processing of basic visual signals as well as the information 
portrayed in social functioning. These new research advances highlight the broad 
network of brain systems involved in abnormal face perception in schizophrenia 
spectrum disorders, spanning cognitive and social cognitive domains. 

Keywords Schizophrenia • Schizoaffective • Visual processing • Cognition • 
Emotion perception • Theory of mind 
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Introduction 

Face perception refers to the perceptual ability to comprehend information embed- 
ded in faces. This information includes face as a special type of object, as an identity, 
as a gender, as an expression of emotion and as other events in the mind. Given the 
paramount importance of this information in the social world, a specialized brain 
system is evolved for face perception [1-4]. Compared with other types of informa- 
tion, the processing of face information is efficient and sophisticated [5]. According 
to the information processing model of face perception [6], the processing of facial 
signals comprises multiple functional components; namely, visual detection, dis- 
crimination of individuality, analysis of emotion expression and working memory, 
which can be conducted serially and in parallel (Fig. 5.1). 

Impaired performance on perceiving various facial features, especially those 
in the affective domain, has been widely reported in schizophrenia [7-12]. The 
mechanisms responsible for these impairments, however, have not been completely 
determined. Face perception relies upon both visual inputs from a bottom-up pro- 
cess and cognitive and social cognitive information from a top-down process. As 
both the bottom-up and top-down processes are implicated in this mental disorder 
[13-16], a key standing issue is whether the face perception impairments represent 
a manifestation of social cognitive problems, or stem from more basic visual pro- 
cessing problems. Recent studies address this issue by investigating the processing 
of both affective and non-affective facial information, either separately or collec- 
tively, in patients with schizophrenia spectrum disorders and by searching for the 
link between the two processing domains. 

Recent studies address this issue by investigating the processing of both affective 
and non-affective facial information, either separately or collectively, in patients 
with schizophrenia spectrum disorders and by searching for the link between the 
two processing domains. This chapter selectively highlights these advances in the 
understanding of visual and cognitive processing of face information associated with 




Fig. 5.1 Schematic illustration of a hierarchical model of facial processing components. The basic 
model is adapted from the functional processing model of face recognition [6], with emphasis on 
vision-related components 
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this mental disorder. A vast literature exists on the affective aspect of face percep- 
tion; this chapter, however, emphasizes the non-affective aspect and the relationship 
between the two. This complementary and synthesized approach to face percep- 
tion attempts to provide an interface for studying face-related cognitive and social 
cognitive functioning in schizophrenia. 



Peceptual Processing of Non-affective Facial Information 

Despite the known impairment of facial emotion recognition in schizophrenia, the 
problem in perceiving non-affective aspects of facial information has been consid- 
ered as a contributing factor to face-related cognitive and social cognitive functions 
in patients suffering from this mental disorder. 

A number of early studies assessed the perception of facial images with neutral 
expression while examining facial emotion recognition, and found deficient perfor- 
mance in both aspects of face perception in patients [17, 18]. Such studies suggest 
that impairments in processing facial information are not constrained to the affective 
domains. In terms of understanding the functional components of face perception 
(visual detection, identity discrimination, etc), these early studies have limitations 
in that the study design did not differentiate either the basic perceptual components 
involved or face versus non-face visual object perception. 

The recent study of patients' ability to detect the presence of a face, the putative 
first stage of face perception, has advanced the research on the facial processing 
components involved in schizophrenia. As an index for the highly efficient face per- 
ception, the stimulus inversion effect refers to the phenomenon that the relatively 
superior performance in perceiving upright vs. inverted images is disproportionately 
greater for faces than for non-face visual objects. Using images containing only 
primary facial configurations with no emotive information, Chen and colleagues 
found reduced stimulus inversion effect in patients during face detection, suggesting 
inefficient processing of basic facial information [19]. However, in tree detection, 
a control task administered in the same study, no reduction of stimulus inversion 
effect was found in patients. Butler and colleagues found poor performance in per- 
ceiving facial images of neutral expression but not reduced stimulus inversion effect 
in patients [20]. One methodological difference between the two studies is the use 
of short stimulus duration (100 ms or less) in the former and relatively long stimulus 
duration (300+ ms) in the latter. It is likely for patients to perform poorly on the face 
detection task under more challenging conditions (i.e. shorter stimulus duration), 
but further studies are needed to determine whether the methodological difference 
plays a significant role in the discrepant results. Along the same line, Zivotofsky and 
colleagues found that schizophrenia patients are specifically deficient in detection 
of human face images, as compared to animal face images, embedded within an 
array of other irrelevant images [21]. These results provide tentative evidence that 
face detection, relative to detection of non-face visual objects, is compromised in 
schizophrenia. 
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One other component of face perception which recent research has gained 
important insights on is identity discrimination, in which different individuals are 
identified according to their facial images. Several studies have found deficient 
face identification performance in patients while studying emotion recognition [22- 
24]. For example, Martin and colleagues showed that patients performed poorly in 
reporting whether two face images belong to the same person or have the same 
emotion [25]. One critical issue arising from these results is whether the percep- 
tual problem is specific to the domain of face identity, as other factors such as the 
ability to recognize general visual objects could play a role here. By a systematic 
manipulation of the difference between two facial identities via morphing, Chen and 
colleagues measured the perceptual thresholds for identity discrimination and found 
only a modest decrement in patients' performance [26]. Patients' degraded perfor- 
mance in face identity discrimination was not correlated with their performance in 
car identity discrimination. Using self-face as identity, Lee and colleagues found 
that patients are faster in searching their own face images than famous face images 
[27] whereas Kircher and colleagues found poor self-face recognition in patients 
only when the face images were presented on the right visual field [28]. These 
results together suggest that face identity discrimination is moderately affected in 
schizophrenia. 

Poor performance on working memory of face in schizophrenia appears to be a 
common finding according to several studies [26, 29-31]. While these studies agree 
on the existence of a face memory problem, however, the nature of the impairment 
in this mental disorder is not completely clear. Deficient working memory itself is 
a cognitive dysfunction associated with schizophrenia [32-34], which could lead to 
the impaired performance in face working memory tasks. Beyond this, the question 
as to whether there exists a working memory deficit specific to faces has not been 
examined in this mental disorder. 

Like other cognitive dysfunctions, the problems in detection, identity discrimina- 
tion and working memory of faces are possibly related to the clinical symptoms of 
schizophrenia. Philips and David suggest that deficient facial processing may be a 
factor for delusional misidentification in patients [9]. The cumulative evidence from 
the studies reviewed thus far, however, remains equivocal. Some studies showed an 
association between performance in face perception tasks and clinical statuses [19, 
23, 25, 26] yet others did not show such an association [22, 24, 31]. A different 
way to address this issue is to separate patients into subgroups based on clinical 
classification and compare face perception performance between them. In doing so, 
Chen and colleagues found that between schizophrenia and schizoaffective patients 
there is a modest group difference in face detection (Fig. 5.2). This result suggests 
that the problem in this facial processing component is not unique to a subtype of 
schizophrenia spectrum disorders. On the other hand, schizophrenia patients showed 
significantly worse performance in face identity discrimination than schizoaffective 
patients, suggesting that the problem in face identity discrimination is not associated 
with the prominent mood symptoms in the latter group. 
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Fig. 5.2 Comparison of face perception performance between schizophrenia (SZ) and schizoaf- 
fective (SA) patients. Included are face detection (Detection; n=22 for SZ and n=21 for SA), the 
theory of mind (Eyes test; n=16 for SZ and n=15 for SA), fear discrimination (Fear; n=17 for 
SZ and n=13 for SA), happiness discrimination (Happiness; n=ll for SZ and n=13 for SA), and 
identity discrimination (Identity; n=22 for SZ and n=ll for SA). The two groups were signifi- 
cantly different in Detection (p<0.05), Eyes test (/?<0.05), Fear (/?<0.01), Happiness (p<0.05), and 
Identity (p<0.01). Error bars indicate ±1 standard error 



Cortical Processing of Non-affective Facial Information 

The FG is a primary cortical area subserving the processing of basic face infor- 
mation [2]. Schizophrenia patients have reduced volume in the FG [35, 36]. This 
volume reduction extends bilaterally to anterior and posterior fusiform areas and is 
found in both first-episode and chronic patients. This anatomical abnormality may 
be a neural substrate for the functional abnormalities in face perception shown in 
patients. 

Cortical responses to face images appear to be altered in schizophrenia. 
Electrophysiological studies have shown that in responses to face images, patients' 
EEG amplitudes are decreased [37], particularly those components that underlie the 
encoding of facial features [38]. FMRI studies have found a spectrum of abnormal 
cortical responses to face-related stimuli. Yoon and colleagues found comparable 
FG BOLD signals between patients and controls [39]. In contrast, Yoo and col- 
leagues found reduced FG BOLD signals in patients [40]. Silverstein and colleagues 
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showed increased left FG BOLD signals in patients [41] whereas Quintana and col- 
leagues showed decreased right FG BOLD signals in patients [42]. Considering the 
very different natures of face perception tasks or stimulations from face images used 
in these studies, the altered and heterogeneous cortical responses in patients suggest 
that the neurophysiology of face perception engages complex processes in the FG 
and other face-related cortical areas, and that the cortical processing of non-affective 
face information is selectively, rather than universally, implicated in schizophrenia. 
Such a process can be holistic or pertinent to perceptual organization, as suggested 
in two recent studies [19, 41]. 

Associations of Affective and Non-affective Face Perception 

Processing of affective facial information in schizophrenia has been extensively 
reported and reviewed in literature [11, 38, 43-47]. Until recently, however, the 
study on the relationship between affective and non-affective face perception has 
been largely lacking. 

Several studies provide consistent evidence for an association between the pro- 
cessing of affective facial information and the processing of non-affective facial 
information including basic visual signals. When measuring EEG response to 
emotive facial images, Turesky and colleagues found a reduced early response com- 
ponent that putatively corresponds to sensory processing [38]. This result, while 
indirect, prompted them to suggest that deficient early visual processing may play a 
role in patients' abnormal response to emotion signals. Norton and colleagues used 
psychophysical methods to directly measure contrast sensitivity, an index for basic 
visual processing, and emotion discrimination in the same patients [48]. They found 
that the two performance measurements are significantly correlated in patients. In 
the same study, Norton and colleagues also measured facial identity discrimination 
using images of neutral expression, and found that patients' performance in the face 
identity discrimination task is significantly correlated with that in the emotion dis- 
crimination task. Together, this set of results suggests an association between the 
processing of affective and non-affective face information in schizophrenia. 

Although the correlation measures demonstrated an association between basic 
visual and affective processing of face information, the earlier study left open the 
directionality of the association: that is, whether visual processing has a causal effect 
on affective processing [49], or vice versa [50, 51]. Two recent studies address this 
issue by directly manipulating visual signals (spatial frequency) of face images and 
measuring the visual modulation effect on emotion discrimination in patients. Lee 
and colleagues found that patients adopt an "atypical strategy" to make use of vari- 
ous types of visual features (such as requiring more exposure of facial areas) when 
perceiving emotional faces [52]. McBain and colleagues found greater effects on 
emotion perception in patients when the spatial frequency contents of facial images 
are modulated [53]. The results from both studies thus support the notion that 
basic visual processing plays a significant role in deficient emotion processing in 
schizophrenia. 
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Recent studies indicate that visual and cognitive processing of face information is 
impaired in schizophrenia. One critical question is whether there is a face- specific 
impairment pertinent to this mental disorder, as the poor face perception perfor- 
mance demonstrated in patients could well be another reflection of general visual 
and cognitive dysfunction. Despite having been raised and addressed to some extent 
in previous studies, this question has not been convincingly answered. Evaluation 
of the effects of modulating visual and cognitive signals embedded in facial 
images on face perception, as implemented in recent studies, represents a promising 
approach. Further, this evaluation should be extended to the clinically unaffected 
relatives of patients since the latter group shares the predisposition to schizophre- 
nia, but without the symptom-related generalized deficits associated with the 
disorder. 

While disassociating the face-specific deficit from overall cognitive deficits is 
critical, it remains perhaps a viable possibility that both types of deficits exist con- 
currently and influence the poor face perception performance in patients. Special 
and sophisticated assessment designs are needed in order to tease out specific visual 
and cognitive mechanisms underlying the perceptual ability in schizophrenia. 

Recent studies also indicate an association between patients' face perception 
deficits in affective and in non-affective domains. Such an association suggests a 
new approach to the understanding and remedying of impaired emotion processing 
in patients. Going upstream of the information processing, it would be interesting 
to characterize how the basic face perception deficits contribute to other social cog- 
nitive dysfunctions such as the Theory of Mind in schizophrenia patients. Going 
downstream, given that basic visual processing provides inputs for face perception, 
the role of the bottom-up process should be emphasized in future research in order to 
design and select effective intervention strategies for improving social functioning 
in patients. 
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Chapter 6 

Toward a Neuroethology of Schizophrenia: 
Findings from the Crimean Project 



Victor P. Samokhvalov and Oxana E. Samokhvalova 



Abstract Many authors emphasise the importance of the inclusion of ethological 
data in diagnostics and differential diagnostics of schizophrenia, depression and 
phobias, estimates of therapy efficiency and evolutionary interpretations. It is impor- 
tant to reformulate the clinical phenomenology of mental disorders in ethological 
terms to considerably increase the validity of clinical supervision and diagnostics of 
mental disorders. However, actual studies of mental disorders by ethological meth- 
ods have met with significant difficulties. This chapter based on findings from the 
Crimean Neuroethology Project. In the framework of this project the behaviour 
of patients with schizophrenia was described using ethological methods, includ- 
ing non-experimental observation of elements of facial expression, posture, gesture, 
manipulation, behaviour patterns and communication with doctors and relatives. 
Comparative evolutionary research on primate and human behaviour is discussed. 
Studies have shown that schizophrenia is associated with the relative independence 
of evolutionarily archaic brain structures and newer ones. Our preliminary data 
indicate that the patterns and ethological structure of behaviour, as part of the 
schizophrenia phenotype, can include elements of the endophenotype and are an 
essential element in describing schizophrenia. 
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Eye-brow flash 
Electroencephalography 
Finger index 

functional magnetic resonance imaging 

Finite-state machine 

Limbic psychotic trigger reaction 

Manipulation activity 

Prepulse inhibition 

Smooth pursuit eye movement dysfunction 
Verb-adjective quotient 
Vocabulary diversity 
Ventrolateral prefrontal cortex 
Verb-adjective quotient 



Introduction 

Since the times of classical ethology, pioneered by the 1973 Nobel Prize winners, 
K. Lorenz [1], N. Tinbergen [2], and M. von Frisch [3], it has been believed that all 
basic principles of animal ethology are also applicable in humans for the purpose of 
evolutionary comparisons. However, in contrast to behaviourism, the specific goal 
of ethology was to describe innate, instinctive behaviour. Thus, it was considered 
necessary to describe the typology and structure of naturally occurring behaviour, 
or in the words of N. Tinbergen [4], the "morphology of behaviour". In subsequent 
work it becomes necessary to establish the mechanisms of a behaviour, including 
neuronal and biochemical, as well as its dependence on environmental factors, and 
then to describe its evolution. Thus, already at the classical ethology stage, the main 
task was considered identification of the connection between behaviour's evolution 
and the brain's evolution. 

Historically, ethological and evolutionary research developed in parallel with 
classical neurobiology and neurophysiology beginning in the mid-twentieth century 
[5]. Although neurobiology and neuroethology used experimental research meth- 
ods [6-11], classical ethologists insisted on non-experimental observation in natural 
conditions and minimal experimental intervention [1-3]. Research on the physiol- 
ogy of animal behaviour and human ethology has been concentrated in Europe, as 
well as similar work on the neurobiology of behaviour has been concentrated in the 
USA. Nevertheless, by the beginning of the twenty-first century, the field of neuro- 
biology of behaviour had absorbed ethology as the ultimate goal of neurobiology - 
studying the brain structures involved in behaviour - seems more pragmatic than the 
study of the evolution of behaviour [11]. 

Human ethology [12], as a theoretical substantiation of ethological psychiatry 
[13], the study of the pathophysiology of behaviour in mental disorders and the 
first comparative primate research [14] was closely connected to work in the field 
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of evolutionary neurobiology by MacLean, whose "triune brain" hypothesis con- 
sidered the brain stem as the source of reflexes and unconscious thought (reptilian 
brain), the limbic system (paleo-mammalian brain) as the source of emotions and 
species- specific social behaviour, and the neocortex (neomammalian brain) as the 
source of cognition [15, 16]. 

Actual studies of mental disorders by ethological methods, however, have met 
with significant difficulties in the definition of behavioural attributes. The problem 
is that natural human behaviour is polyphonic, like a musical score [12], in which 
the full repertoire of nonverbal behaviour (e.g., facial expression, posture, gesture, 
manipulations) is imposed on the components of speech. In addition, the behaviour 
varies depending on the stimulus and dialogue system because the existence of an 
inductor and a recipient is always assumed. Essentially, it is possible to investigate 
behaviour by considering separate channels of communication: olfactory, visual, 
auditory, tactile, and social [17]. Using this approach, behaviour can be compared 
through evolutionary history and related to concrete brain structures, the more prim- 
itive of which are rather well understood. However, it is also possible to assume that 
visually observable behaviour, including facial expression, posture, gesture, and 
manipulations, is analogous to a text consisting of elements and complexes (pat- 
terns) that are organised in the compound form of natural behaviours. However, if 
the number of elements reaches hundreds of thousands, the number of patterns will 
be in the tens of thousands, and the number of complex forms of species-specific 
behaviour can approach tens. In particular, the behaviours of sleeping, locomotion, 
comfort seeking, parental behaviour, aggression, sexual behaviour, possession and 
exchange, migration and territorial behaviour, information seeking behaviour, and 
eating behaviour [12] are relevant. The majority of patterns comprising a complex 
form of behaviour are considered complex fixed action patterns (CFAPs), which, 
from the neuroethological point of view, are related: the systems of inductor - recip- 
ient; the peripheral apparatus that generates and recognises species-specific signals; 
the brain, which analyses patterns within signals; sensory systems, which receive a 
signal; and a cerebral decoding device, which transforms a signal to a message that 
may or may not lead to modification of behaviour [18]. Cerebral patterns are con- 
structed by a CPG (central pattern generator), many of which are interconnected; the 
activity of the system is apparent in the rhythms of any behaviour, including locomo- 
tion. In particular, eye contact and social gaze are generated in a circuit comprising 
the superior temporal sulcus, amygdala, and orbitofrontal cortex [19]. 

Research on the structure and typology of concrete behaviour has yielded insights 
into the design of robots and computer systems, which in turn can act as models of 
concrete forms of behaviour. In particular, the creation of a visuomotor coordina- 
tion frog model (Rana computatrix) and a model of brain functioning mechanisms 
based on a mirror- system hypothesis have led to an improved understanding of the 
importance of computational neuroethology [20, 21]. 

Comparative evolutionary studies of behaviour date back to Charles Darwin [22]. 
In classical human ethology, there are numerous data on the similarity of a number 
of elements, patterns and forms of behaviour, as well as systems of communication, 
between higher primates and humans [8-10, 14, 17]. 
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In schizophrenia research, experimental biological models of catatonia have been 
developed in monkeys, Caviidae, mice and rats [23-25]. These models have enabled 
the localisation in certain brain structures of withdrawal, stereotypies, dissocia- 
tion, catatonia and unmotivated aggression. Nevertheless, the best animal model 
of schizophrenia is the behaviour of monkeys raised in isolation or with an ineffec- 
tive mother [26, 27]. Comparative primate models also have important meanings for 
the anthropological study and of speech because, from the neurobiological point of 
view, elements of manipulation activity (MA) and gesture are closely connected to 
the centres of speech in postfrontal parts of the dominant hemisphere [14]. 

The structures of primate and human behaviour are very similar, as can be 
observed in parallels in facial expression, posture, gesture, manipulation, olfac- 
tory communication and vocalisation. Besides, the contexts of primate and human 
behaviour are very similar, in particular the general contexts of aggressive and 
friendly behaviour, sexual behaviour, sleeping, grooming and parental behaviour 
[28]. The first discussion of intuitive diagnostics of schizophrenia on the basis of 
complete impressions about a patient, and most of all about his behaviour, was H.C. 
Rumke's description of "praecox gefuhl" (feeling). This sensation arises in a clini- 
cian within the first few minutes of contact with a patient [29] . Intuitive diagnostics 
may even be more exact than psychometric estimation of a mental state [30]. Many 
authors further emphasise the importance of the inclusion of ethological data in 
diagnostics and differential diagnostics of schizophrenia, depression and phobias, 
estimates of therapy efficiency and evolutionary interpretations [31-41]. It is impor- 
tant to reformulate the clinical phenomenology of mental disorders in ethological 
terms to considerably increase the validity of clinical supervision and diagnostics of 
mental disorders. This system can also be applied to research on animal models of 
mental disorders and experimental psychopharmacology [42] . The most widely used 
and validated system for ethological research on schizophrenia is the Ethological 
Coding System for Interviews (ECSI) by A. Troisi. The ECSI glossary consists of 
37 elements [42], mostly facial expressions and gestures, recoded in contexts of 
affiliation, submission, prosociality, flight, assertion, displacement and relaxation. 
Research has shown that the ethological structure of schizophrenia differs from that 
of healthy individuals in reduced expression of prosocial behaviour, gesture and 
displacement behaviour; however, correlations between nonverbal behaviour and 
symptoms were weak, except that schizophrenia patients with a high level of an 
anxiety more frequently established eye contact with interviewer. Thus, it was con- 
cluded that social behaviour is rather independent of schizophrenia diagnosis [42] . 
Further, it has been reported that the negative symptoms of schizophrenia are accom- 
panied by decreased facial expression, and patients with schizophrenia as a whole 
use less of the behavioural repertoire in comparison with mentally healthy persons. 
These findings were not influenced by gender or cultural differences between the 
patient and interviewer [43]. Observation of the variation of 16 facial expression 
elements among paranoid and nonparanoid schizophrenics during an interview have 
more often shown avoidance of eye contact among nonparanoid schizophrenics [44] . 
These results were supported via ECSI, which has shown that the facial expression 
feature of schizophrenia is a predictor of social distancing [45]. Via observation in a 
psychiatric ward outside the context of an interview, it was established that patients 
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with schizophrenia more often than mentally healthy persons avoid social contact 
with personnel and other patients [39]. 

Psychobiologists and ethologists have long known that stereotypies of behaviour 
and thought in schizophrenia, in particular catatonia, and autism are very similar 
to ethological CFAPs, which are included in the structure of animal and human 
social displays and have a relaxing function [46] . However, researchers later demon- 
strated that the stereotypies in schizophrenia reflect an imbalance in neurochemical 
systems' activity: namely, the striatum, striosomes and extrastriosomal matrix [47, 
48]. Observation revealed that stereotypies are frequently fragments of complex 
sequences and forms of behaviour, According to a "chunking" principle, these frag- 
ments can take the place of demonstration of a large ensemble of behaviours; hence, 
stereotypies possess an adaptive function and cannot always be considered as indica- 
tive of pathology [49]. The development and refinement of functional magnetic 
resonance imaging (fMRI) has created further opportunities for the study of some 
models of behaviour. In particular, contagious pandiculation, which is unusual for 
individuals with schizotypal disorder and schizophrenia, is related to neuronal activ- 
ity in the cingulate and precuneus. Thus, it is hypothesised that this area is involved 
in imitative behaviour in general and empathy in particular, which are lacking in 
schizophrenia [50]. 

The use of ethological principles for diagnosis and classification of schizophrenia 
is not yet justified. The sole achievement of ethological research on schizophrenia is 
the diagnosis in a group of patients with schizophrenia, schizoaffective disorder and 
affective psychosis of limbic psychotic trigger reactions (LTPRs), which result from 
frontal-limbic imbalance. LTPRs entail marked homicidal and destructive behaviour 
and incidental reduction of serotonin. Their diagnostic criteria include episodes of 
hyperactivity, cognitive and vegetative aura, absence of consciousness changes and 
amnesia, bland affect, incidental psychoses with hallucination in several modalities 
and delusion [51]. 

It is not clear if patients with schizophrenia are impaired in their display of 
emotions, in particular as expressed in nonverbal behaviour and facial expression, 
or if they incorrectly appraise social stimuli and consequently enact inadequate 
behaviours in response [52]. However, disturbed recognition of others' emotions as 
displayed by facial expression and vocal tone as well as a distorted ability to under- 
stand hints, logic, intentions, deceit, metaphor, irony and tact in social relations 
among schizophrenics are part of the distinctive cognitive and behavioural pheno- 
type of the disorder [53]. It is believed that the emotional centre in the amygdala, by 
cooperating with sensory, prefrontal and motor cortex, can generate adequate affec- 
tive conditions and motivation, and its suppression results in the negative signs of 
schizophrenia as it integrates other centres [54]. However, the same multisensory 
integrator for auditory and visual communications in primates is the ventrolateral 
prefrontal cortex (VLPFC) [55], and, as was established earlier, frontotemporal 
interaction and the local failure of prefrontal functioning are among the main neu- 
ronal mechanisms of hallucination in schizophrenia [56]. Nevertheless, it is not clear 
how the actual positive and negative signs of schizophrenia are connected with the 
system of interacting CPGs involving different cortical and subcortical structures 
or how clinical signs are related to the observed behaviour. In the most complete 
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review devoted to ethological studies of depression and schizophrenia, Geerts and 
Brune [41] express the expectation that in the future psychiatry will find the answers 
to four fundamental questions posed by Tinbergen [4] : what are the reasons for the 
behaviour, its ontogenesis, its survival value and its evolutionary trajectory? 

Today, the theory of endophenotypes connects hypothetical genes to clinical 
symptoms of schizophrenia [57, 58]. The hierarchy of gene - protein - cellular sys- 
tem and signalling pathway - local neuronal dysfunction - cognitive dysfunction - 
symptom - syndrome clearly enough describes the deficiency of working memory 
in schizophrenia, which is associated with the prefrontal cortex. This deficiency may 
act as an inherent diathesis and a candidate endophenotypic marker in schizophre- 
nia [59]. A number of such candidates are related to the inability of individuals with 
schizophrenia to sustain movement of the eye following a moving object, known 
as smooth pursuit eye movement dysfunction (SPEMD) [60], and some combine 
SPEMD with the results of a memory test (continuous performance task) [61]. A 
reduction of prepulse inhibition (PPI) also holds promise as an indicator of sensor 
filtration [62, 63] because the high frequency of this phenomenon among mentally 
healthy relatives of individuals with schizophrenia and its connection with neuro- 
transmitters has been demonstrated. In addition, similar changes have been reported 
in animals raised under deprived conditions [49] . This means that is possible to study 
the connection between PPI and other biomarkers and behaviour in schizophre- 
nia because deprivational models of this pathology are convincing. A number of 
possible endophenotypic markers involve neuroanatomical attributes revealed with 
neurovisualisation, "soft" indicators of CNS dysfunction, physiological and electro- 
physiological indicators, biochemical or immunological markers, and psychological 
or neurocognitive deficiencies (for review, see [57]). At present, 38 markers of the 
endophenotype exist. These attributes can be connected in a hierarchy from prospec- 
tive genetic loci to biochemical, sensory and cognitive processes and further to the 
clinical spectrum of schizophrenia. The problem arises that, from the neuropsycho- 
logical level to the level of clinical signs, the degree of subjectivity progressively 
increases and is impossible to overcome by testing. 

Though human ethology describes behaviour under non-experimental condi- 
tions, its methods allow the addition of an objective description to a clinical picture, 
which can be compared to biological models. Behavioural patterns established by 
non-experimental methods are possible endophenotypic markers that can relate 
genetics and biochemistry to clinical attributes of schizophrenia. 



The Crimean Neuroethology Project 

The Crimea Neuroethology Project was initiated in 1986 [64-84]. The purpose of 
the project was the description of basic mental diseases using ethological methods. 
The tasks of the project included: (a) compilation of a behaviour glossary for general 
ethological description of primates, including humans, in normative terms and in 
the context of mental pathology; (b) the description of a behavioural structure of 
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schizophrenia by ethological methods; (c) comparison between the behaviour of 
monkeys and humans in normative terms and in schizophrenia; and (d) searching 
for candidate endophenotypes among neuroethologically relevant features of the 
behaviour of persons with schizophrenia. 

Method 

Design 

Typology of behaviour was recorded for various mental disorders, including 
schizophrenia, in mentally healthy respondents, and also in mentally healthy moth- 
ers of individuals with schizophrenia during interactions both with a psychiatrist 
and with their children. Substance- and alcohol-addicted patients during periods of 
intoxication and abstinence and patients with affective disorders and neurotic dis- 
orders were used as controls. All patients included in the study met the criteria for 
a diagnosis of schizophrenia according to the diagnostic guidelines of the DSM-IV. 
Patients with current or past neurological pathology verified by neurological exami- 
nation, computer tomography and EEG, those using drugs and/or alcohol, and those 
with a Macey-Burke index of hand functioning [85] lower than 30 were excluded. 

Participants 

Samples of patients with schizophrenia and mentally healthy persons in Crimea, 
Cherson, Zaporozhye (Ukraine) and Surguts (East Siberia, Russia) were studied. 
Participants were categorised into the ethnic groups of Slavs (Russian, Ukrainian, 
Byelorussians), Turkic peoples (Crimean tatars) and natives of the Far North 
(Khanty, Mansi, Selkupy, Nenets) (Table 6.1). 

The sample of individuals with schizophrenia included 410 women with an aver- 
age age of 35.4 years (± 10.6) and 436 men with an average age of 37.1 years 
(± 1 1.4). The paranoid type of schizophrenia was most common (N = 634; 74.9%). 
The average age of 250 mentally healthy controls (120 men and 130 women) 
was 32.7 years (± 5.2), and that of 117 mentally healthy mothers of schizophre- 
nia patients was 56.4 years (± 4.1). All patients took typical neuroleptics and 
combinations thereof in small to average doses. The mentally healthy persons 
were hospitalised for observational purposes unrelated to the present research and 
consequently were observed under the same conditions of a clinical ward. 

Anthropologists and psychiatrists together carried out ethological observation of 
100 mentally healthy persons and 100 patients with schizophrenia (50 men and 50 
women in both groups) during contact with a doctor. All patients had suffered from 
schizophrenia for longer than 10 years, had not remained out of the hospital for any 
period longer than 3 years and exhibited negative symptoms. 

For comparative purposes, the data of M.A. Derjagina [68] who studied the 
behaviour of monkeys by ethological methods worldwide over a period of 25 years, 
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Table 6.1 Samples of the study 



Groups 


Characteristics 


Total 


Control groups: Healthy persons 




250 (50) 


Mental disorders 


Substance-related disorders (303.90, 305.00, 
303.00, 291.0, 291.3, 292.89, 292.0) 

Mood disorders (296.xx) 

Anxiety, somatoform and dissociative 
disorders (300.xx, 307.xx, 308.3, 309.81) 

Schizonhreriia (295 30 295 10 295 20 
295.90, 295.60) 


120 (20) 

134 (25) 
245 (30) 

846 H00") 


^Mentally healthy mothers of 
individuals with schizophrenia 




117 (10) 


Monkeys [67, 68] 


2 species of Prosimii, 10 species of 
Platyrrhini, 9 species of Catarrhini, 5 
species of Hominidae 


1,046 (40) 


Acute emotional stress [67, 68] 


The Rhesus Monkey (Macaca mulatta) 
The Hamadryas Baboon (Papio hamadryas) 


21(3) 
29 (7) 


Healthy persons a 




100 


Patients with schizophrenia a 




100 



Note: In brackets the number of objects' supervision allowing to construct a glossary and to calcu- 
late probabilities of diagnostics of elements, patterns and complex forms of behaviour is specified. 
Further this glossary has been applied to comparative evolutionary researches. 
a Ethological observation was conducted by both anthropologist and psychiatrist. 



were used. Two senior psychiatrists (the author of the present chapter and A. A. 
Korobov) participated in the observation of the monkeys alongside primatologists 
and anthropologists. 

Assessments 

(A) Clinical diagnosis of schizophrenia on the basis of DSM-IV criteria [86] 

(B) Patients with schizophrenia were divided into two groups according to 
Crow's criteria [87-89]: Type 1 (Sch I) (482 patients, 57.0%), with preva- 
lent productive symptoms, delusions and hallucinations appropriate to paranoid 
schizophrenia; and type 2 (Sch II) (364 patients, 43.0%), with prevalent nega- 
tive and cognitive deficit symptoms appropriate to non-paranoid schizophrenia. 

(C) A general glossary of behaviour was compiled on the basis of ethograms for 
every patient observable during a 20-min interview as well as behaviour out- 
side of the interview setting during observation in the hospital unit. Ethograms 
included visual and removed record of behaviour in the protocols. The proba- 
bilities of particular behaviours in a series of actual observations in comparison 
with control participants were calculated. During observation of monkeys, the 
similar principle of ethogram fixing on channels of facial expression, posture, 
gesture, manipulative activity (MA) and vocalisation [68] was used (Table 6.2). 
Ethograms included elements and patterns of behaviour translated to a context 
of behaviour. 
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(D) Tests of manipulative activity (MA) included: 

(a) spontaneous MA by recording of spontaneous gestures with an estima- 
tion of the kind of manipulation and degree of intensity. Mapping of MA 
ethograms was carried out according to the standard protocols, with marks 
for separate elemental motions based on a technique by McNeil [90] in 
which the topography of space of a manipulation and gesture are taken into 
account. The duration of observation was 20 min, the distance between 
the examinee and the researcher was 100-150 cm, and the plane of visual 
contact was frontal. 

(b) The experimental 2-serial manipulation task was carried out with the help 
of standard sets of 4 objects of neutral (grey - black) colour used in prima- 
tological research [66, 67]: stick, sphere, ring, rag. The first and second 
choices were estimated, and the structure and sequence of forms of a 
manipulation, ethological figure and level of hierarchy of a manipulation 
were analysed. Finger index (FI) was calculated (Appendix 1). Within cat- 
egories of actions, types of actions, forms of categories and variants of 
circuits of a manipulation were created. 

(E) Method of estimation of oculomotorics. Oculomotorics were measured during 
a 10-min experimental MA in which a videorecording of eye movements in 
different sectors of space, with the subsequent account of its frequency in bits 
per 1 min in each direction of space was created. 

(F) Techniques of speech analysis during a manipulation. Participants' speech was 
recorded on a Dictaphone during a task, and the recording was transcribed. 
On the basis of text fragments including at least 70 words, the basic lexi- 
cal and grammatical characteristics, general length of the utterance (number 
of words), and parts of speech were determined. In spontaneous speech, the 
quantities of nouns (as parts of speech designating a subject), verbs (describing 
actions), and adjectives (reflecting a condition of a subject and its attributes) 
were determined. The shares of the specified parts of speech were presented 
in relation to the total number of words in a researched fragment of speech. 
The rate of speech was registered by counting the number of words spo- 
ken per minute. Psycholinguistic indexes were also investigated [70, 91-94] 
(Appendix 1). 

(G) Alongside with traditional statistics and determination of the reliability of 
our distinctions, the: finite-state machine (FSM) ideology [95] was used. 
The transitions from one complex form of behaviour to another allow trans- 
forming the ethogram in the vector structure. In FSM, the transition from 
one condition to another (i.e., from one behaviour to another) is not deter- 
mined unequivocally, and there is some distribution of transitional probabilities 
from a certain condition at any time that deviates from an equiprobable 
distribution. 
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Results 

The observations yielded a glossary of behaviour consisting of 184 elements, 17 
patterns and 15 complex forms of behaviour. Unlike ECSI, displacement is not 
included because, along with readdressing, vacuum of activity, and ritualisation, 
it was considered as a mechanism of behaviour (Appendix 2). 



Elements of Behaviour 

On the basis of comparisons of the frequencies of elementary units and patterns of 
behaviour in the study sample, the attributes authentically prevailing in schizophre- 
nia in comparison with mentally healthy controls were determined (see Tables 6.3, 
6.4, 6.5 and 6.6). Identification of these attributes permitted the development of an 
ethological profile of schizophrenia that differs from the controls' profile on many 
attributes that prevail in two types of illness or are seldom observed. 

Table 6.3 The glossary of elements of behaviour and probability of recognition of elements during 
the interview 

Glossary Probability 

Mentally 



Code 


The channel and the element of 
communication 


SchI 


Sch II 


Control 


healthy 
mothers 


P 


General characteristics of a posture 










P.I 


Postures in a standing position: 










P.l.l 


With item held in hands, 


0.22 


0.15 


0.35 


0.32 


P.1.2 


With holding on object by the hands, 


0.12 


0.10 


0.20 


0.22 


P.1.3 


With displacement of the trunk, 


0.16 


0.14 


0.12 


0.14 


P.1.3 


Relaxed, 


0.27 


0.32 


0.35 


0.34 


P.1.4 


With crossed arms (Napoleon's 


0.06 




0.04 


0.06 




posture), 










P.1.5 


Submissive, 


0.08 


0.44* 


0.06 


0.24 


P.1.6 


Aggressive, 


0.36* 


0.02 


0.02 


0.12 


P.1.7 


Supporting the head with one hand 


0.24* 


0.10 


0.12 


0.20 




(thoughtfulness), 










P1.8 


Squatting. 




0.06 






P.2 


Postures in sitting position: 










P2.1 


Static with straightened back, 


0.23 


0.52* 


0.02 


0.04 


P2.2 


Relaxed, 


0.11 


0.14 


0.03 


0.06 


P2.3 


Supporting the head with one hand 


0.14 




0.12 


0.22 




(thoughtfulness), 










P2.4 


With hands to the sides, 




0.12* 






P2.5 


Foetal position, 




0.08 






P.2.6 


Posture of an equestrian, 




0.10 


0.02 
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Table 6.3 (continued) 
Glossary Probability 



Mentally 



L.oae 


The channel and the element of 
communication 


5cn i 


C „U TT 

ocn ii 


control 


healthy 
mothers 


P2.7 


Pleading posture with one or both 


0.02 






0.06 




hands extended forward, 










P2.8 


Aggressive, 


0.26* 


0.04 


0.02 


0.12 


P2.9 


Posture of the Buddha, 




0.01 






P2.10 


Leaning: forward, 


0.02 


0.16 




0.01 


P2.ll 


Back, 


0.02 


0.04 


0.18 


0.12 


P.2.12 


to the right, 


0.10 


0.12 


0.12 


0.16 


P.2.13 


To the left, 


0.02 


0.04 


0.15 


0.19 


P.2.14 


Hunched forward (camptocormia), 


- 


0.02 


- 


0.05 


P.2.15 


Mating posture (lordosis), 


0.02 


0.16* 


- 


0.08 


P.2.16 


Shrinking (reduction of body size). 


0.04 


0.26* 


- 


0.12 


P.3 


Sleeping postures: 










P.3.1 


On back, 


0.82 


0.45 


? 


? 


P.3.2 


Extension posture on back 


0.08 


0.07 


? 


? 




(decerebrate), 










P.3.3 


On one side, 


0.26 


0.34 


? 


? 


P.3.4 


On stomach, 


0.08 


0.12 


? 


? 


P.3.5 


Foetal position, 


- 


0.16* 


? 


? 


P.3.6 


Frequent changes in posture. 


0.16 


0.02 


? 


? 


P.4 


Head components: 










P.4.1 


Looking directly ahead, 


0.78 


0.82 


0.88 


0.87 


P.4.2 


Leaning the head forward 


0.16* 




0.02 






aggressively, 










P.4.2 


Inclination: forward, 


0.12 


0.14 


19 


18 


P.4.3 


Back, 


0.12 


0.07 


0.06 


0.10 


P.4.4 


to the right, 


0.06 


0.11 


0.06 


0.05 


P.4.5 


To the left. 


0.06 


0.04 


0.02 


0.03 


P.6 


Components of shoulders: 










P.6.1 


Parallel to the pelvis, 


0.82 


0.88 


0.87 


0.89 


P.6.2 


One or both shoulder(s) raised, 


0.18* 




0.04 


0.02 


P.6.3 


One or both shoulder(s) lowered, 


0.01 


0.1 V 


0.02 


0.02 


P.6.4 


Distortion (lack of parallelism), 


0.04 


0.16 


0.08 


0.12 


P.6.5 


Shoulders thrown back, 


0.24* 


0.03 


0.03 


0.04 


P.6.6 


Shoulders adduced forward, 


0.11 


0.23 


0.13 


0.14 


P.6.7 


Hypertonus of shoulder 


0.02 


0.26* 




0.03 


P.7 


Trunk components: 










P.7.1 


Inclination: forward, 


0.12 


0.13 


0.12 


0.16 


P.7.2 


To the right, 


0.14 


0.14 


0.15 


0.13 


P.7.3 


To the left, 


0.16 


0.14 


0.16 


0.18 


P.7.4 


Facing forward, 


0.76 


0.78 


0.83 


0.84 


P.7.5 


Demonstration of genitals. 




0.03 






P.8 


Components of hands. 










P.8.1 


One hand placed on: an item or 


0.46 


0.52 


0.37 


0.56 



object, 
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Glossary 


Probability 


















Mentally 




The channel and the element of 








healthy 


Code 


communication 


Sch I 


Sch II 


Control 


mothers 


P 8 0 
r.O.Z 


The head, 


n 1 o 
u. 1Z 


n no 

U.UZ 


n ns 

U.Uo 


n ns 

U.Uo 


P. 8. 3 


Throat, 


0.02 


0.16* 




0.08 


D O A 

F.o.4 


Trunk, 


A 1 O 

U.lz 


A 1 A 

U.14 


A 1 

U.lo 


A A/C 

U.Uo 


DOC 
F.O.J 


Groin, or 


a ao 
U.UZ 


A AO 
U.UZ 






D 0 
r.O.O 


riip, 


A I/I 

U.14 


A IT 

U.1Z 


A 1 A 
U.14 


A 1 A 
U.14 


no i 

r.o. / 


One hand not placed on anything, 


U.1U 


A OA* 

u.zu 






R8.8 


Both hands placed on: an item or 


0.02 


0.02 


0.03 


0.08 




object, 










DO Q 
r.o.y 


Trunk, 


a m 
U.Ul 


A AO 


A A1 
U.Ul 


A AO 
U.U/ 


DO 1A 

r.o.lu 


Groin, 


U.UO 


u.uo 






DO 11 

r.o.l 1 


riip, 


a m 

U.Ul 


A AO 
U.UZ 


A A/l 
U.U4 


A A/l 
U.U4 


po n 
r . o . 1 Z 


Both hands not placed on anything, 




u. 1Z 




A f\ 

u.o 


P.8.13 


Special positions of one hand: a fist, 


A 1 A * 

U.14 


A AO 
U.UZ 


A AO 

U.UZ 


A AO 

U.UZ 


P.8.14 


Fig, 




0.04 






DO K 

r.o.l J 


Pinch, 




A A£w 
U.UO 


A AO 
U.UZ 


A A/l 
U.U4 


DO U 
r.o. 10 


Low mobility of one palm (hand of a 


n no 

U.UZ 


n 0/i* 

U.Z4 




n 1 o 

U. 1Z 




monkey), 










P.8.16 


Scraping movements (sharp-clawed 




0.14* 




0.04 




hand), 










P.8.17 


Palm as a boat, 




0.02 


0.02 


0.01 


P.8.18 


Thumb abduction, 


A 1 o 

U.lz 




A A/C 

U.Uo 


A AO 
U.UZ 


P.8.19 


Special positions of both hands: one 


0.02 


0.12 




0.08 




liQnH rrimnrp ccinrr tli ■fincrf^rc r\f 
lldllLl CUllljJICSSlllg L11C llll^Clc) Ul 












the other hand, 










P.8.20 


Fingers interlaced, 


0.14 


0.16 


0.14 


0.12 


P.8.21 


Hands in sleeves, 


0.10 


0.12 


0.11 


0.13 


P.8.22 


palm of one hand to back of other 


0.12 


0.14 


0.10 


0.08 




hand, 










P.8.23 


Both hands in fists, 


0.14 


0.06 


0.01 


0.12 


P.8.24 


Palm to palm. 


0.12 


0.07 


0.08 


0.14 


P. 9 


Components ojjeet: 










P.9.1 


Crossing of shins, 


A AO 
U.UO 


A 1 O 

U.lz 


A A/C 

U.Uo 


A AO 

U.Uo 


P.9.2 


Shin of one leg on the other 


0.02 










thigh, 










P.9.3 


Knees: abduction, 


0.28 


0.31 


0.10 


0.08 


d a a 
F.9.4 


Knees: adduction, 


A TO 

U. 11 


A /CA 


A AA 
U.9U 


A AO 

U.9z 


DOC 


Foot: abduction 


A If 

U.Ij 


A O/i 

U.zo 


A 1 A 
U.14 


A 1 A 
U.14 


P.9.6 


Foot: adduction, 


0.85 


0.74 


0.86 


0.86 


P.9.7.1 


Knee bent less than 90 degrees: 


0.34 


0.46 


0.44 


0.46 




right leg 










P.9.7.2 


- Left leg, 


0.36 


0.45 


0.34 


0.37 


P.9.7.3 


- Both legs, 


0.12 


0.16 


0.01 


0.03 


P.9.8.1 


Exactly 90 degrees: right leg, 


0.01 


0.02 


0.01 




P.9.8.2 


- Left leg 




0.04 






P.9.8.3 


- Both legs 


0.12 


0.06 




0.01 
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Table 6.3 (continued) 
Glossary Probability 



Mentally 



Code 


The channel and the element of 
communication 


SchI 


Sch II 


Control 


healthy 
mothers 


P9.9 


more than 90 degrees: right leg 


0.08 


0.12 


0.34 


0.48 




- Left leg, 


0.14 


0.12 


0.32 


0.15 




- Both legs, 


0.12 


0.10 


0.33 


0.48 


P9.10 


Jumping, 




0.06 


_ 




P9.ll 


Stomping foot 


0.02 


0.12 


_ 


0.02 


M 


A ///'/// / /} V l~) I'/) I' I' / /" ) 71 










M.l 


nwtnnvi omtv /it 0x10 /"nvitnr't 

y^uiiiyuiit-iiitS uj (zyt, curiiiiLi 










M.l.l 


T orVLrincr cit nQrtnpr'c fcir** 3 
J—iUUJvLllg d.1 yd.1 111CI & ld.CC, 


0.82 


0.52** 


1 00 


0.98 


M.1.2 


Staring at partner's face (absence of 


0.26* 


0.02 


0.10 


0.12 




blinking longer than 2 min while 












looking at a face without looking 












away), 










M.1.3 


Staring to the side, 


0.12 


0.36* 


_ 


0.27 


M.1.4 


Looking around or at the corners of 


0.15 


0.14 


0.34 


0.23 




the room, 










M.l.5.1 


Looking at hands, 


0.08 


0.35* 


0.08 


0.12 


M.l.5.2 


At objects 


0.14 


0.12 


0.01 


0.12 


M.l.5.3 


At a window or light source 


0.12 


0.21 


0.08 


0.08 


M.l.5.4 


At the ceiling 


_ 


0.04 


_ 


0.02 


M.2 


C nwinnyi pyitt nf PMplitit' 










M.2.1 


Closed eyes, 




0.02 






M.2. 2 


T^IitiVitict ffhiptnatinTTi of •iiyp'i of thp 

JJllllJvlllii IIILI^LLICILIvJIIlj yJL oIZj^o VJ 1 L11C- 


0.88 


0.75 


1.00 


0.99 




orbital fissures without full closing 












of thp pvp^ 










M.2. 3 


WinVincr ffhiptnatinn^ of thp QiypQ of 

VVllllvlllii ^llU-V^lLldllUlla Ul Lilt SIZj^S VJ1 


0.36 


0.14** 


0.52 


0.28 




otip nrhital fissiirp with full pIo^itict 

v^HC- v^lL/lUCll 11l>l>L11C' Wltll 1 Llll ^/IVJolllfii 












Ul L11C Cj C J, 










M.2.4 


Unilateral blinking (winking), 


0.01 




0.01 




M.2.5 


Veraguth's fold (descended external 


0.01 


_ 




0.06 




corner of the eye with overhanging 












upper eyelid) (98), 










M.2.6 


Considerable widening of eyelids 


0.04 


0.02 




0.01 




(protruding eyes), 










M.2.7 


Tightly closed: both eyes, 


0.10 




0.01 


0.01 


M.2.7 


Right eye 


0.08 


0.06 


0.02 




M.2.8 


Left eye 


0.02 


0.02 






M.2.9 


Tears, 


0.02 






0.13 


M.2.10 


Baggy skin below the eyes. 


0.01 


0.02 


0.02 


0.06 


M.3 


Eyeball components: 










M.3.1 


Leaden shine of eyes, shining 


0.01 






0.01 




eyes, 










M.3.2 


Dim eyes, 


0.02 


0.12 




0.08 


M.3.3 


Sad eyes. 


0.02 


0.02 


0.01 


0.14 
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Glossary Probability 



Mentally 





The channel and the element of 








healthy 


Code 


communication 


SchI 


Sch II 


Control 


mothers 


M.4 


\^UiliyUllfi,lll\3 UJ lllc- J U 1 C- 1 it- LIU Lit ILl 

cycUr UW tiftzti. 










M.4.1 


Lifted: both eyebrows, 


0.02 


0.01 


0.04 


0.08 


M.4. 2 


T? i crrit p\/p nt*r»\X7 
-Lvlglll CjCUlUW 


0.01 


0.01 


0.04 


0.06 


M.4. 3 


l^cil cycuiuw 


0.01 


0.01 


0.04 


0.06 


M.4.4 


j— i y tui yj w iicisii i^i.c, iiivjvtiiit^iii^, 


0.16** 


0.01** 


0.87 


0.45 


M.4. 5 


A/Trw/f^mf^nt r\f tin pore 
1V1U VC111C111 Ul 111C CdlJ>, 


0.01 


0.10* 






M.4.6 


Eyebrows furrowed, 


0.16* 


0.01 


0.01 


0.14 


M.4.7 


Lowered external ends of: 
both eyebrows, 


0.02 


0.02 


0.01 


0.08 


M.4.8 


Right eyebrow 


0.01 


0.01 




0.06 


M.4.9 


Left eyebrow 


0.02 


0.01 


0.01 


0.01 


M.4.10 


Longitudinal wrinkles on the 
forehead, 


0.02 


0.14* 


0.02 


0.08 


M.4. 11 


Vertical wrinkles on the forehead, 


0.16* 


0.02 


0.02 


0.10 


M.4.12 


Asymmetry of forehead wrinkles, 


0.07 


0.12 


0.04 


0.02 


M.4.13 


Movement of the forehead, 


0.02 


0.12* 


_ 


_ 


M.4.14 


Amimia of the top of the face. 


0.11 


0.34* 


_ 


0.12 


M.5 


K^Uniyuilt-illtS UJ IrltZ I'lUHlfl LlrtZLl. 










M.5.1 


Smile 


0.14 


0.02** 


0.47 


0.23 


M.5. 2 


Grin 


0.26* 


0.03 


0.11 


0.02 


M.5. 3 


JTLd.ll gi 111, 


0.18 


0.12 


0.19 


0.10 


M.5.4 


Half - smile 


0.13 


0.08 


0.04 


0.06 


M.5. 5 


A ^vmmptripjil qtyiiIp 
-i\.c> y iiiiiitiiiv^cii siiiiic^, 


0.08 


0.12 


0.06 


0.09 


M.5.6 


Trembling of corners of mouth, 


0.16 


0.09 


0.01 


0.13 


M.5. 7 


Trpmblincr nf thp lowpr lin 

A 1 ^lllL/llllii YJ l LLlKs 1 YJ VV 11LJ, 


0.08 


0.06 




0.08 


M.5. 8 


^Innarp month 

WJHUICIIC' 111UUL11, 


0.02 






0.01 


M.5. 9 


RpII month 

JJtll 111UU-111, 


0.01 


0.08 






M.5. 10 


T prifrtliptipn moiitn 
J— iK^llpj Llltllt^Ll 111VJU.111, 


0.07 


0.05 




0.01 


M.5.11 


Slit-like 




0.01 


- 


0.01 


M.5. 12 


Tntpnti on to rntp 
111LC11L1U11 LU UllC, 


0.09 








M.5.13 


Biting a hand or clothes, 




0.06 






M.5. 14 


TTrniftprl line 
UJJ1111CU HJJo 


0.01 


0.07 


0.01 


0.02 


M.5. 15 


Ritincr of thp 1in<i 

JJlllllii Ul Lilt 111JS, 


0.02 


0.04 


0.01 


0.02 


M.5.16 


Compressed lips, 


0.16* 


0.02 


0.01 


0.09 


M.5.17 


Lips pressed inside, 




0.06 


0.01 


0.08 


M.5.18 


Spitting, 




0.06 






M.5.19 


Kissing, 




0.01 






M.5.20 


Chewing, 


0.12* 


0.04 


0.01 


0.01 


M.5.21 


Tongue visible between lips in the 
centre of the mouth, 




0.01 




0.01 


M.5.22 


Tongue visible between lips in a 
corner of the mouth, 


0.02 


0.02 


0.02 


0.01 


M.5.23 


Intention to speak, 


0.06 




0.12 


0.14 


M.5.24 


Relative displacement of lips, 


0.05 


0.14* 


0.02 


0.04 
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Table 6.3 (continued) 







Prohabilitv 

-L 1 V / L/ Cl L/ 1 11 1 y 


















Mentally 




The channel and the element of 








healthy 


Code 


communication 


SchI 


Sch II 


Control 


mothers 


M.5.25 


Displacement of lips with protrusion 
of the tongue, 


_ 


0.08 


_ 




M.5.26 


Oscitation, 


0.11* 


0.02 






M.5.27 


Licking lips, 


0.16* 


0.14* 


0.02 


0.02 


M.5.28 


Inflation of cheeks, 




0.02 






M.5.29 


Drooped lower lip, 


0.02 


0.08 






M.5.30 


Proboscis, 


0.07 


0.17* 


0.01 


0.01 


M.5.31 


Protruding lower lip, 


0.12 


0.03 


0.05 




M.5.32 


Protruding lower jaw, 


0.16* 


0.02 


0.01 


0.01 


M.5.33 


Combination of semi-proboscis with 
an open mouth (giving the 
appearance of the mouth of a fish), 


0.02 


0.09 


- 


0.02 


M.5.34 


Lip- smacking, 


0.02 


- 




0.02 


M.5.35 


Teeth chattering, 




0.01 




0.01 


M.5.36 


Bruxism (grinding the teeth), 


0.01 






0.01 


M.5.37 


Relaxed mouth. 


0.22* 


0.33* 


0.01 


0.25 


G. 


Gestures with the free hand: 










G.l 


Gesture underlining speech 
(gesture accent), 


0.35 


0.02** 


0.26 


0.15 


G.2 


Indicating gesture, 


0.18* 


0.04 


0.04 


0.05 


G.3 


Gesture directed to the interlocutor 
(reference gesture), 


0.13* 




0.09 


0.12 


G.4 


Gesture with hand fixing: On the head 
(thoughtfulness gesture), 


0.08 


0.04 


0.04 


0.18 


G.5 


On the neck (gesture of latent 
anxiety), 


0.20* 


0.06 


0.02 


0.12 


G.6 


Abdomen, 




0.02 


- 


0.02 


G.l 


Genitals, 




0.02 






G.8 


Gesture of removal, 


0.06 


_ 


_ 


_ 


G.9 


Gesture with rubbing hands, 


0.02 


_ 


_ 


_ 


G.10 


Clapping, 


0.02 




_ 




G.ll 


Raising a hand to threaten another 
person, 


0.01 


0.02 


_ 




G.12 


Obscuring the face or its parts with 
the hands. 


0.01 


_ 


_ 


0.08 


G.13 


Gestures of autogrooming: Hair, 


0.12 


0.11 


0.14 


0.12 


G.14 


Ear, 


0.06 


0.02 


0.02 


0.01 


G.15 


Neck, 


0.12* 


0.02 


0.01 


0.01 


G.16 


Forehead, 


0.25* 


0.06 


0.09 


0.12 


G.17 


Eye, 


0.14* 


0.01 


0.02 


0.10 


G.18 


Nose, 




0.06 


0.02 


0.01 


G.19 


Mouth, 


0.03 


0.18* 




0.01 


G.20 


Shoulder, 


0.16* 


0.01 




0.01 


G.21 


Hand, 


0.12* 


0.04 


0.02 


0.02 


G.22 


Trunk, 


0.01 
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Glossary 


Probability 














Mentally 




The channel and the element of 






healthy 


Code 


communication 


SchI 


Sch II 


Control mothers 


G.23 


Genitals 




0.01 




G.24 


Feet, 




0.01 




G.25 


Game by fingers 




0.13* 


- 


G.26 


Gesture of unfinished grooming 
(aspiration to put interlocutor's 
clothes in order or to touch him). 


0.01 






G.27 


Gesture of grooming (tactile 
communic ation s ) a 


0.14 


0.02** 


0.66 ? 


0 


Olfactory 








0.1 


Sniffing: parts of a body - hands after 
touching the face, 


0.02 


0.14* 


0.02 


0.2 


Feet, 




0.02 




0.3 


Armpits, 




0.02 




0.4 


Objects, 




0.04 




0.5 


Sniffing one's surroundings, 


0.02 


0.02 




0.6 


Sniffing one's meal 


0.02 


0.28* 


? ? 



Note: P-probability of recognition, Sch I-II group of schizophrenia according to Crow's criteria 

[87-89]. 

*p<0.05. 

**p< 0.001. 

a the total number of elements of communication from the interview includes 37 elements of tactile 
communication connected with the dialogue of the patient with another subject, including: mutual 
or unilateral embraces by the shoulders or waist, a touch to the head, face, hand, chest, or back, 
donation of objects, cigarettes, or food, exchange of objects, and manipulation of the hands. All 
elements of tactile communications were not marked during the interview. 

Postures with elements typical of aggressive-precautionary behaviour, with 
hunched shoulders, shoulders thrown back to expose the chest, head-first attack, 
and also postures appropriate for meditation are characteristic for Sch I. For Sch 
II, with its prevalence of negative symptoms, characteristic postures were of sub- 
mission, including standing and sitting postures with elements of mating posture 
(named lordosis) or dropping of the shoulders and hypertonus of the shoulder zone 
muscles as an attribute displaying fixed submission. The postures of the legs, hands, 
and trunk did not differ at all between the two types of schizophrenia, the con- 
trols and mothers of patients with schizophrenia. Among the special hand elements 
typical of Sch I were low mobility of the palm despite sufficient mobility of the fin- 
gers ("monkey" hand), scraping movement with the fingers ("sharp-clawed" hand), 
and pinching (hand of "accoucheur"). These attributes are similar to experimentally 
described "soft" neurological indicators. The absence of placing a hand on the body, 
typical of submission, was also characteristic. In Sch II, marked compression of a 
hand in a fist was frequently observed as an aggressive-precautionary attribute. 
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Table 6.4 Probability of recognition of patterns of behaviour 



Mentally 
healthy 



Code 


Pattern 


SchI 


Sch II 


Control 


mothers 


1 


Proxemics 


Individual distance (cm) 








220±40 


320±120* 


170±25 


300±105 






Probability of recognition of patterns 


2 


Greeting at a distance 


0.27 


0.13** 


0.92 


0.62 


3 


Orientation at contact 










3.1. 


Kinesis 


0.34 


0.30 


0.25 


0.22 


3.2. 


Taxis 


0.66 


0.70 


0.75 


0.78 


3.2.1 


- Phobotaxis 


0.34* 


0.27* 


- 


0.12 


3.2.2 


- Menotaxis 


0.12 


0.30* 




0.15 


3.2.3 


- Mnemotaxis 


0.10 


0.13 


0.16 


0.24 


3.2.4 


- Telotaxis 


0.04** 


** 


0.59 


0.27 


4 


Reaction of a shoulder 


0.02 


0.08 




0.01 


5 


Eye contact and reaction of a pupil 










5.1 


- Constant contact 


0.85 


0.52 


1.00 


0.82 


5.2 


- Very rare (2-3 times during 20 min) 


0.13 


0.45* 




0.12 


5.3 


- Pupil reaction depends on external 


? 


0.01 


0.24 


? 




stimulus 










5.4 


- Spontaneous reaction of the pupil 


0.06 


0.04 




7 


6 


Guttural tussiculation 






0.01 




7 


"Aha" expression 






0.02 


0.01 


8 


Attraction to mirrors 




0.07 




7 


9 


Mumbling 




0.06 


0.02 




10 


Trophallaxis 




0.15 


? 


0.15 



Note: Sch I— II group of schizophrenia according to Crow's criteria [87-89]. 

*p<0.05. 

**p< 0.001. 



Table 6.5 Probability of recognition of the dynamic phenomena of behaviour 



Phenomenon 


Probability 








SchI 


Sch II 


Control 


Mentally healthy mothers 


Stereotypy 


0.12 


0.44* 


0.01 


0.03 


Hyperkinesias 




0.01 






Tics 


0.02 


0.04 


0.01 


0.04 


Tremor 


0.11 


0.18* 







Note: Sch I— II group of schizophrenia according to Crow's criteria [87-89]. 
*p<0.05. 



Patients with Sch II made eye contact with the interviewer almost half as much 
as others. Blinking was rare, but looks to the side or at the hands following eye 
contact with the interviewer were observed. Thus eyes were dim. Patients' mothers 
exhibited similar eye contact behaviour. In Sch I, extended eye contact with blinking 
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Choice stages 


Sex 


Schizophrenia 


Control 




Mean 


SD 


Mean 


SD 


Choice of the first item 


Men 


0.83* 


0.01 


0.42 


0.02 




Women 


0.76* 


0.04 


0.40 


0.02 


Choice of the second item 


Men 


0.74* 


0.03 


0.52 


0.01 




Women 


0.65 


0.02 


0.48 


0.02 



Note: Choice of items from a set: a sphere, a stick, a rag, a circle, * - reliability of distinctions 
p < 0.05 [69]. Sample size: schizophrenia (35 males, 35 females); control subjects (25 males, 25 
females). 



was typical. These findings support studies that connect sociality with avoidance of 
eye contact in schizophrenia and assume that such behaviours can serve as mark- 
ers of disease [42]. As a whole, in schizophrenia, the absence or reduction of the 
eyebrow flash (EBF) reflects hypomimia of the top of the face, which is almost com- 
pletely absent in Sch II and in one half of patients' mothers. For negative symptoms 
of schizophrenia, movements of the forehead, hair and ears were typical, none of 
which were observed in the control group. Comparative research has shown that 
characteristic attributes of facial expression should be referred to as regressive. 
Among the elements characteristic of the mouth area in Sch I are a marked grin, 
compressed lips, chewing and yawning, and jutting of the mandibula, all of which 
are aggressive-precautionary. In Sch II, the relative displacement of the lips and 
proboscis, and lowered angles of the mouth were typical. Licking of the lips and a 
relaxed half-open mouth were observed with identical frequency in both types but 
were not observed in the controls, indicating that these behaviours were caused by 
dryness of the mouth connected with neuroleptic treatment. The qualitative analysis 
of facial expressions in Sch I revealed asymmetry of facial expressions between the 
right and left halves of the face; for example, Veraguth's fold [96] only on one side 
or lowering of one corner of the mouth. In Sch II, marked dissociation of the facial 
expressions of the top and bottom of the face was observed; for example, sad eyes 
with a half-smile. 

Observation of gestures showed that, for Sch II, gestures underlining speech and 
directed to the side of an interlocutor are not typical, demonstrating a dissociation 
between gesture and speech communication. Autogrooming gestures such as rub- 
bing of the mouth are observed, but there were practically no gestures connected 
with tactile social communication. In Sch I, gestures are directed to an interlocu- 
tor, and autogrooming gestures are focused on the neck, forehead and eye areas. 
Comparison with clinical data has shown that the gesture of hand fixing on separate 
parts of the body is related to basic experienced emotion. Placing a hand on the 
throat, apex of the nose, or ear lobe is characteristic of anxiety; on the chest, depres- 
sion; and on the stomach, fear. The gesture of "game by fingers" can be described 
as special stereotypy specific to Sch II [77] . In this gesture, with low mobility of the 
palm, the fingers engage in continuous stereotyped movement in a vertical plane. 
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The separate elements of behaviour in combination with clinical features com- 
prise clinical-ethological syndromes. For example, at apathic states in Sch II, 
behaviour marked by lowering the shoulders with reduction of one shoulder was 
combined with turning away and a peculiar posture of the neck. This behaviour 
pattern is typologically similar to submissive behaviour observable in many evolu- 
tionarily dissimilar kinds of animals [97] . During a period of acute psychosis with 
auditory hallucination in Sch I, a pattern was observed in which sharp turns of the 
head from side to side were combined with cessation of blinking and hunching of 
the shoulders. The pattern was reminiscent of "hiding" from a sudden stimulus, 
visual image or sound [12]. In the Sch II group, a combination of poorly expressed 
motor catatonic symptoms with hypertonus of the shoulder muscles, increased 
static character of a posture, game by fingers, inclination of the head and a fixed 
look to the side was observed. In the same patient, marked mating posture (lordo- 
sis), amimia and a spontaneously arising proboscis were observed. Such displays 
were regarded as microcatatonic. Similar patterns were not observed in the Sch I 
group. Observation of dynamics revealed that the majority of nonverbal elements 
of Sch I disappear during periods of remission; however, the ethological markers of 
Sch II are retained. Especially consistent are dissociation of facial expression with 
hypomimia in the forehead and eyes, a lack of eye contact with the appearance of 
avoidance of a look or an unblinking removed look, and the appearance or amplifica- 
tion of stereotypies of gesture or posture. The gradual regression and disintegration 
of speech up to schizophasia is marked after a period of activation of gesture and 
prevalence of expansive forms in Sch II. In the stage of catatonic mutism, gesture 
regresses after speech. Attributes of regression of gesture are reduced involvement 
of the hands, indeductibility of gesture from the context of speech and emotional 
condition, stereotypy, presence in one gesture of various typological elements, ges- 
ticulation behind one's back, and regression of gesture up to the kinematics of the 
fingers. 

Olfactory communications were not unique to the control group and were very 
actively shown in Sch II. The patients sniffed their meals and also their fingers after 
touching their face and other parts of their body. As olfactory communication is 
the most phylogenetically ancient form of communication, these features were also 
considered as regressive. 

Patterns and Dynamic Phenomena of Behaviour 

The study of simple complexes (patterns) of behaviour showed that proxemic dis- 
tance at contact among mentally healthy individuals was 170 ± 25 cm; in the Sch I 
type, 220 ± 40 cm, and in the Sch II type, 320 ±120 cm. This group's large devia- 
tion from the average testifies that the prevalence of negative symptoms is related to 
a patient's desire to sit either closer or farther away than the "normative" distance. 
The mean distance of mentally healthy patients' mothers was 300 ±105 cm. The 
increase in individual distance among the mentally ill patients was correlated with 
fear intensity, but also with observed delusional disorders. During conversations 
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with mentally healthy individuals, the individual distance initially remains steady 
during the whole conversation. As the conversation concludes it is increased due 
to changes in the posture of the patient or doctor prior to discontinuing contact. It 
is notable that insignificant dynamics of individual distance during dialogue due to 
changes in posture are always present, so the final distance between conversation 
partners is never equal to the initial distance (Table 6.4). 

Patients with delusional experiences aspire to increase their distance from a 
conversation partner, and this increase is a quantitative criterion of delusional dis- 
simulation. With delusional affective involvement, the distance decreases sharply. 
In Sch II, the distance is already much greater at the initial stage of the interview 
and does not vary during the conversation. 

Individual distance is always dynamic and involves some spatial geometry. The 
geometry of individual behaviour is part of a complex geometry of social spaces. 
Distance does not exist outside of specific realised behaviours; therefore differ prox- 
emic characteristics were observed during a game, during a conversation, while 
not communicating and during communications accompanied only by exchanges 
of looks. 

The pattern of greeting from a distance in Sch II is reduced, and the posture, 
facial expression and gesture components are absent. All characteristic complexes 
of facial expression and gesture in healthy people are shown within the first seconds 
of contact with a doctor, but in schizophrenia these complexes arise more often 
after 30-60 s. A greeting from a distance, like individual distance, reflects social 
distancing, which is characteristic of the negative symptoms at schizophrenia. 

Rigidity of the shoulders and trunk is especially characteristic of neuroleptic 
intoxication. An objective criterion of a high level of fear and anxiety among the 
patients with schizophrenia was reaction of the shoulders. A combination of a low- 
ered head and raised shoulders results in a stoop, which is characteristic of patients 
with schizophrenia. A stoop, probably, is the fixed reaction of a shoulder. With 
the involvement of acute psychopathological experiences, it is possible to reveal 
one more nonverbal attribute - convulsions of the shoulder due to tension of the 
shoulder's zone muscles. 

The study of orientation patterns has shown that menotaxis prevails in 
schizophrenia, as does mnemotaxis orientation, which is observed in response to 
new stimuli after a latency period. Telotaxis was not observed in schizophrenia, but 
after careful telemetering observation and subsequent analysis, it was established 
that telotaxis is nevertheless present in patients with schizophrenia in the form of 
moving only the eyes without changes in posture or the position of the head. This 
attribute, as well as rare eye contact and spontaneous expansion of the pupil in 
response to an external stimulus in Sch II, is likely to be connected to the known 
biomarker SPEMD, and taxes and kineses as a whole stem from PPI, as revealed 
under experimental conditions. 

Patterns of guttural tussiculation were not observed in schizophrenia, though they 
were observed in six healthy controls. The biological value of guttural tussicula- 
tion lies in its alarm or warning function - therefore it amplifies during periods 
of anxiety, representing a signal of danger. Guttural tussiculation has been shown 
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to be amplified in humans during confusion, when intending to speak, and when 
discontent. The loss of this attribute in schizophrenia testifies to the regression of 
the biological alarm social function. Individuals with schizophrenia did not display 
"Aha ["-expression connected with emotivity and the sociobiological alarm sense. 

Inclination toward mirrors as a special obsession was noted in 12 schizophre- 
nia cases, but not in other diagnostic groups. The majority of male and female 
schizophrenic patients showed a reduction of interest in their appearance, but with 
increasing negative symptoms, interest in mirrors grows. 

The phenomenon of muttering together with talking to oneself was three times as 
frequent among the Sch II group as among healthy controls; it was usually combined 
with schizophasia. Trofollaxis, which is characteristic in normal individuals only 
for early ontogenetic periods, was observed among patients of the Sch II group and 
their mothers. In this behaviour, a mother's chewed food is transferred to her child 
by mouth or by hand. 

The dynamic phenomena of behaviour - stereotypies and tics - were observed 
among mentally healthy persons also; however, they did not exhibit tremor or 
hyperkinesias (Table 6.5). 

Stereotypy is considered a microcatatonic element [98], and in biological exper- 
imental models it is always regarded as a pathological attribute [99, 100]. The 
supervision of dynamics of stereotypy development, both in the clinical picture 
of schizophrenia and in neuroleptic intoxication, has shown that stereotypies are 
developed in the following sequence in schizophrenia: (a) stereotypy of manipula- 
tion, writing and drawing (b) legs (c) posture (jactation) (d) facial expression and 
nonverbal components of speech. In neuroleptic intoxication, the sequence is: (a) 
stereotypies of manipulation, writing and drawing (b) facial expression stereotypy 
in the oral area (c) stereotypes of legs and posture (d) a combination of stereotyp- 
ies with hyperkinesis and tremor. It was difficult to differentiate neuroleptic origins 
of dynamic patterns from probable latent subcortical organic pathology. Stereotypy 
among Sch II includes practically all elements of facial expression, posture, ges- 
ture, patterns of a greeting, orientation movement and shoulder movement. It is 
conditionally possible to consider a rigid and stable system of delusions in Sch I as 
a cognitive stereotypy. 



Manipulation Activity 

The MA study revealed that, in schizophrenia, active spontaneous manipulation 
is realised using the fingers of both hands, parts of the face, and one's clothes. 
This behaviour coincides with impoverishment of speech and reductions of a VAQ 
(Verb- Adjective Quotient), an index of direction, a factor of objectifying actions 
and an index of a dictionary variety. Thus, the structural complexity of gestures and 
manipulations in schizophrenia is an early sign of cognitive impairment. 

Among the healthy examinees and female patients with schizophrenia, sponta- 
neous MA is exhibited via autogrooming movements - contact, "beating" of the 
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hair, winding it around a finger, touching a corner of the mouth, or smoothing of the 
clothing. Among male patients and healthy men, MA targets everyday household 
objects found in pockets as well as manipulations in the genital area. 

Among healthy individuals, MA involving clothes had the appearance of putting 
them in order - namely shaking off or straightening out, without any cliched appear- 
ance. Among patients with schizophrenia, these actions were stereotyped with 
bizarre elements. The intensity of spontaneous manipulations in the Sch I group 
was higher than among the Sch II group. 

It was also observed that eye movements among patients with schizophrenia 
and healthy individuals during the MA task were correlated with questions and 
instructions. A right-side orientation prevailed, reflecting the prevalence of right- 
handed persons among the sample. In schizophrenia, the prevailing orientations 
of looks were to the bottom, lower left and lower right areas, and to the patient's 
own hands (Fig. 6.1). These features corresponded to frequencies of orientation of 
a look without manipulation and revealed systematic avoidance of eye contact in 
schizophrenia. 

The parameter of the central orientation of a look was especially characteristic 
for the patients in Sch I and had an aggressive or warning character. 

Experimental manipulations revealed that, in schizophrenia as well as in healthy 
controls, gender- specific preferences are exhibited in the choice of manipulation 
objects. The women preferred soft and rounded subjects, and men firm and oblong. 
The same sexual preference in object manipulation is noted in higher primates 
[66, 68]. 

Among male patients with schizophrenia, FI (finger index) was higher than in 
the controls (Table 6.6). This finding testifies to the increased participation of fin- 
gers in object manipulation. The high FI parameters, as evolutionary attributes of 
the development of the hand, reflected a reduction of the precision necessary for 
exact capture and manipulation. Thus, FI was anti-correlated with all psycholin- 
guistic factors, meaning that speech impoverishment corresponded to an increase in 
manipulation activity. 

The spontaneous speech during a manipulation was characterised by reduction 
of all parameters, except for VAQ, which was increased in schizophrenia with a 
prevalence of productive symptoms (Table 6.7). 



Fig. 6.1 Peripheral 
orientation of gaze in a 
spontaneous manipulation. 
The note: Sector of a 
direction of a look: A - top, 
AD - top right, D - right, ID - 
bottom right, / - bottom, IS - 
bottom left, S - left, AS - top 
left. Gradation of the scale is 




in bits per minute [69] Schizophrenia (n = 70) Norm (n = 50) 
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Table 6.7 Speech parameters during manipulation 



Schizophrenia Control 



Index 


Sex 


mean 


SD 


Mean SD 


Speech tempo 


Men 


69.1* 


0.9 


81.3 1.4 


(words/min) 


Women 


72.1* 


1.3 


82.4 1.5 


VAQ 


Men 


2.5* 


0.05 


1.4 0.04 




Woman 


2.8* 


0.04 


1.3 0.02 


VNQ 


Men 


0.82 


0.02 


1.2 0.03 




Woman 


0.6* 


0.03 


1.4 0.01 


CD 


Men 


0.2 


0.01 


0.5 0.01 




Woman 


0.2 


0.01 


0.3 0.01 


VD 


Men 


3.9* 


0.04 


7.0 0.03 




Woman 


3.6* 


0.02 


6.6 0.02 


Note: Comparison between schizophrenia and control subjects: * p < 0.05. Indices: VAQ - 


Verb- Adjective Quotient; VNQ 


- Verb-Noun Quotient; CD - Coefficient of dogmatisms; VD - 


Vocabulary diversity index. 








Sample size: schizophrenia (50 males, 50 females); control subjects (50 males, 50 females). 


Table 6.8 The verbal elements of stimulated speech during experimental manipulation 


Speech elements 




Sex 


Schizophrenia (%) Control (%) 


Simple sentences 




Man 


5.7 


22.0 






Woman 


8.5 


16.0 


Compound sentences 




Men 


4.2 


18.0 






Woman 


2.8 a 


26.0 


Incoherent statements 


Men 


24.2 a 








Woman 


20.0 a 




Interjections 




Men 


12.8 


4.0 






Woman 


14.2 


6.0 


Verbal refusal 




Men 


7.1 








Woman 


5.7 




Silence 




Men 


2.8 


6.0 






Woman 


4.2 


2.0 



Note: Percentage of linguistic elements relative to total number of respondents in the group. 
Sample size: schizophrenia (35 males, 35 females); control subjects (25 males, 25 females). 
Reliability of distinctions relative to controls - p < 0.05 [69]. 



Among patients with schizophrenia, speech stimulated by manipulative actions 
revealed the prevalence of incoherent statements (Table 6.8). 

The kinetic-linguistic interrelation data were rated on a three-point scale. In 
Fig. 6.2, the mutual distributions of types of manipulations and characteristics of 
speech activity in patients with schizophrenia and in the control group are depicted. 

The results reveal kinetic-linguistic parallelism between the intensity of manipu- 
lation and the complexity of speech activity. In other words, in healthy controls, 
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3 



Schizophrenia, r = - 0,96 Norm, r = + 0,41 



. .-0-- manipulation — ± — speech 



Fig. 6.2 Distribution of types of chains of manipulation and character of speech activity. Note: 
X-axis - number of patients, Y-axis - degree of complexity of manipulating or speech activity. 
Refusal of manipulations corresponded to numerical value 0, a simple linear chain of manipula- 
tion - 1, a complex linear chain - 2, a nonlinear chain - 3. Verbal reactions: silence - 0, incoherent 
statements and/or interjections - 1, simple sentences - 2, compound sentences - 3. r - correlation 
factor between degree of complexity of manipulations and characteristics of speech activity [69] 



increased speech complexity corresponds to increased manipulation intensity. 
However, in schizophrenia, a negative correlation between MA and speech is 
observed in which the disintegration and regression of speech are accompanied 
by increased MA [68, 70]. In particular, incoherent speech statements are com- 
bined with impulsive variants of a spontaneous manipulation and complex speech 
statements with simple linear manipulative circuits, revealing a high degree of 
anticorrelation (r = -0.96). 

The phenomenon of manipulative behaviour is associated with systems involving 
the centres of speech. Thus, we can estimate the degree of connectivity between 
speech motor centres and behavioural control by observing MA structures [14]. 

In schizophrenia, the most notable attribute is impulsivity of manipulations. The 
examination of items has a regressive character and is carried out with the fingers 
of both hands, frequently with participation of one palm. This pattern of actions 
may be explained by the releasing of a prehensile reflex from descending inhibitory 
control, but similar phenomena are observed in organic lesions of the VLPFC and 
DLPFC. The tendency to avoid contact by instead looking down is probably are 
related to structural connections to the cortical second frontal convolution, which 
controls rotation of the eye on a vertical axis. 

The study of MA features testifies to the relative independence and autonomy 
of the functioning of speech centres and CGP manipulation at schizophrenia, which 
involves the limbic system and brain stem. 

Many observed features of manipulation in schizophrenia could be explained by 
neuroleptic intake, making it impossible to discern whether they are true markers of 
schizophrenia. If so, at present there is no explanation for the steady independence 
of manipulation in schizophrenia from structural impairments of speech. 
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Typology and Dynamics of Complex Forms of Behaviour 

The highest hierarchical level of individual human behaviour consists of its com- 
plex forms, which are observable in the deployment of series of behaviour patterns. 
With observation of such complex forms of individual behaviour as sleep, territo- 
rial behaviour, migratory behaviour, domination and hierarchy, comfort behaviour, 
aggressive behaviour, ingestive (food and drinking) behaviour, imitative behaviour, 
sexual behaviour, parental behaviour, exchange and possession, information seeking 
behaviour and game-playing behaviour, typological features can emerge, allowing 
the relative specificity of the separate forms of behaviour specific to schizophrenia 
to be determined. Nevertheless, unlike individual elements of behaviour, the com- 
plex forms of behaviour are poorly investigated not only at schizophrenia, but also 
in healthy individuals as they differ considerably depending on ethnicity, age, sex, 
social relations and ecological environment. 

Ethological observation permits the discussion of a special "behavioural syn- 
drome" characteristic of schizophrenia - neophobia, which is reflected in all 
complex forms of behaviour and is an "axial" syndrome for negative symptoms in 
the Sch II group [77]. Neophobia is indicated by behavioural elements and patterns 
signalling avoidance and submission, in particular in posture, facial expression, 
eye contact, gesture, avoidance of heterogrooming, decrease in rank, and reduc- 
tion of telotaxis. A comprehensive display of neophobia's attributes does not exist 
in healthy individuals, but elements of neophobia are appreciable among mentally 
healthy mothers of patients with schizophrenia. Neophobia is likely to be an inte- 
grating attribute related to deficiencies in attention, working memory, visual and 
verbal motor memory, and executive functioning. However, it is quite probable that 
these cognitive impairments are secondary to avoidance of new stimuli. In addition, 
it is necessary to take into account that data about cognitive functions are collected 
only via neuropsychological testing and thus do not correspond to natural human 
social functioning. It is possible to consider neophobic behaviour patterns as energy- 
efficient because avoidance of new stimuli and conservatism allow the individual to 
adapt better in conditions of chronic stress, though it can be detrimental during acute 
stress (Table 6.9). 

For patients with schizophrenia, reduced imitative behaviour was characteris- 
tic, as determined by synchronous observations of patients and their mothers, other 
patients and psychiatrists. No marked "audience effect" is observed in schizophre- 
nia; that is, schizophrenia involves an objective parameter of social isolation and the 
absence of social induction. To the extent that inductance and imitation are related 
to teachability, their reduction may result in cognitive deficiencies [84]. 

The systems of hierarchy and domination in schizophrenia are characterised 
by decreased rank among Sch II individuals, but exacerbation of a psychosis and 
the first episode of acute psychosis in Sch I, which can have a ritual character, 
increase the patient's rank [80]. Changes in rank from a to 8 occurred in the 
context of increases of negative symptoms, while the opposite sequence from 8 
to a reflected reversal of social regression. However, fixation of negative symp- 
toms in schizophrenia also means fixation of attributes related to low rank. Patients 
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Probability 



Mentally healthy 



No 


Porm of hphflvinur 

A V-/1 111 v71 L/^/llClV 1 v7 LI 1 


Sch I 


Sch II 


Control 

V/W11L1 Ul 


mothers 


1 


Neophobia 


0.12 


0.68* 




0.16 


2 


Imitating behaviour 


0.02 


0.02 


0.22 


0.25 


3 


Rank and dominance 
behaviour 










3.1. 


— a rank 


0.35 


0.01 


0.14 


0.15 


3.2. 


— y, 8 rank 


0.25 


0.70* 


0.08 


0.28 


4 


Aggressive behaviour 










4.1. 


- aggressive-precautionary 


0.27 


0.16 


0.16 


0.14 


4.2. 


— aggressive-conflicted 


0.19* 


0.01 




0.01 


4.3. 


- aggressive-contact actions 


0.01 




- 




5 


Comfort behaviour 


0.15 


0.13 


0.19 


0.14 


6 


Eating and drinking 
behaviour 


0.17 


0.18 


0.09 


0.11 


7 


Grooming 










7.1 


Autogrooming 


0.13 


0.15 


0.21 


0.22 


7.2 


Heterogrooming 


0.18 


0.02** 


0.24 


? 


8 


Research behaviour 


0.11 


0.09 


0.14 


0.23 


9 


Manipulation 


0.12 


0.18 


0.05 


0.12 


10 


Attention behaviour 


0.46 


0.22** 


0.62 


0.64 


11 


Intentional behaviour 


0.18 


0.36* 


0.11 


0.16 



Note: Sch I— II group of schizophrenia according to Crow's criteria [87-89]. 
*p<0.05, **p< 0.001. 



with schizophrenia residing in psychiatric wards alongside patients with demen- 
tia have the lowest rank and continue to support other patients' rank relations 
with the help of a system of exchange. Nevertheless, the level of heterogroom- 
ing and social dialogue in this environment is much lower than among healthy 
controls. 

The system of aggressive behaviour in schizophrenia does not differ from similar 
systems among the mentally healthy. However, aggressive-precautionary elements 
are frequently stereotyped. As the stereotyped aggressive-precautionary actions 
are thought to "buffer" and ritualise aggression, it is possible to assert that, for 
schizophrenia as a whole, avoidance of aggressive-conflict and aggressive-contact 
actions is characteristic. During comparative ethological observation of female 
patients with paranoid schizophrenia interacting with a doctor and with their moth- 
ers, the degree of behaviour polymorphism (single, double, triple, and quadruple 
complexes) and intensity of behaviour did not differ. The greatest numbers of 
aggressive-precautionary elements were observed for facial expression and gesture. 
However, during interaction with a doctor, these elements were observed reliably 
more often in posture and gesture, and during communication of patients with their 
mothers, in facial expression and speech (e.g., severe tone of voice, threats, insults) 
(Table 6.10). 
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Table 6.10 Quantity of aggressive-precautionary elements in patients with schizophrenia on 
communication channels 



Dual 




Facial 










communication 




expression 


Posture 


Gesture 


Speech 


Total 


Patient-doctor 


N 


539 


130 


271 


1 


941 




MeaniSD 


57, 3±12, 9 


13, 8±5, 1* 


28, 8±10, 1* 


0, 1±0, 0 


100,0 


Patient-mother 


N 


849 


94 


235 


14 


1,192 




Mean± SD 


71, 2 ± 18,6* 


7, 9 ±5, 7 


19, 7±6, 3 


1, 2±0, 3* 


100,0 



Note: In cells, the sum of aggressive-precautionary elements (see Appendix 2) and average values 
in 100 women with paranoid schizophrenia during a first interview with a doctor (10 min) and 
contact with their mother (10 min) is designated. Of these patients, 64 were in a condition of 
exacerbation of schizophrenia. 
*p<0.05 [64]. 



These features indirectly indicate an early ontogenesis of aggression as a result 
of contact with the mother, in which the identification of facial expressions by the 
child plays a very important role [17, 19]. 

The absence of grooming is a poor prognostic attribute related to an increase 
of negative symptoms or addition of secondary catatonia in schizophrenia. In our 
collateral observation, it was noted that when a doctor touched a patient, espe- 
cially on his shoulders, autogrooming was intensified; however, this attribute was 
very seldom observed among Sch II patients. Stereotyped grooming in patients with 
schizophrenia is performed with the palm and high mobility of the fingers. 

Observation of patients revealed that such components of attentional behaviour 
as making eye contact with a manipulated object, orientation of the trunk and hands 
toward this object, facial expressions of concentration, and gesturing to the side 
of an object of attention as elements of search behaviour in schizophrenia are 
constructed by other principle. In particular, most looking is concentrated on one 
side, and the orientation of the head and speech are aimed toward the other side. 
Furthermore, gesture is not in harmony with looking or with orientation of the trunk 
and head. 

In ingestive behaviour in schizophrenia, the increased consumption of liquids is 
characteristic and related to side effects of neuroleptics or lithium. However, the 
consumption of liquids is also increased in acute psychosis before administration 
of neuroleptics, corresponding to an ethological increased in thirst appreciable in 
many kinds of animals during periods of excitation and fear. Such displaced activity 
to drinking during stressful times is known as Saugtrinken, "a symptom of water- 
pump" [101]. Increased liquid use is accompanied by an increase in the number of 
chewing and swallowing movements. Among the prominent negative symptoms of 
Sch II is marked choking and reduction of the number of swallowing movements, 
which can result in food asphyxia. 

Reduced display of eating behaviour, without the dryness of mucous tis- 
sue observable in neuroleptic intoxication, involves licking, chewing movements, 
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swallowing, touch touching objects to the mouth, and movement of the oral area 
without speech. All of these features of behaviour are caused by mechanisms of dis- 
placement activity. In schizophrenia with a prevalence of negative symptoms, these 
features of behaviour have a stereotyped character. 

Some psychopathological impairment in schizophrenia is reflected in food 
behaviour in a different way. In hypochondriac delusional syndromes, marked 
changes in the rhythm of food consumption, such as delusion of poisoning, selec- 
tive preference for particular foods, aspiration to manipulate food and desire to eat 
alone, are observed. In apathic depression, an absolute lack of fastidiousness in eat- 
ing is observed. Patients report that the taste of their food is lost, so they consume 
their meals "as cotton wool". 

The intention movements in comparison with healthy controls are marked in 
schizophrenia more often, especially movements with stereotyped activity, for 
example, scratching, manipulation and tramping before leaving. These variations 
of behaviour indicate activation of alternative and ambivalent programs of the 
completed actions in schizophrenia. 

The majority of basic human behaviour patterns, despite some quantitative and 
qualitative distinctions related to genetics, ecology and culture, are similar in even 
the most removed ethnoses [12, 17]. The typology of ethological communication, 
patterns and complex forms of behavior in persons with schizophrenia of Slavs, 
Turkic (Crimean tatar) ethnic group and natives of the Far North within and without 
acute psychosis were similar [71-73, 82]. 

The study of the dynamics of behavioural contexts in schizophrenia with the 
FSM has permitted us to construct a model of the structure of mutual relations of 
behavioural forms. For model creation, 50 mentally healthy respondents and 50 
patients with schizophrenia with prevalence of negative symptoms (Sch II) were 
observed during 30-min interviews. Ethograms consisting of a circuit of supervi- 
sion elements were recoded in the contexts of behaviour designated in Figs. 6.3 
and 6.4. 

Research has shown that the structure and dynamics of behaviour in schizophre- 
nia structurally differ from behaviour in healthy controls. The number of "forbid- 
den" transitions of behaviour, that is, those taking place when switching of contexts 
is impossible, is almost doubled in schizophrenia (N = 10 in controls; N = 17 
in schizophrenia), indicating increased rigidity of behaviour and decreased vari- 
ety. During interviews with a mentally healthy respondent, any form of behaviour 
passes to consolidation of attention and contact (h), while in schizophrenia there 
is a displacement of attention to eating behaviour (d) and autogrooming (e). As 
attention is associated with frontal mechanisms and grooming and eating behaviour 
with the limbic system and brain stem, the model is a quantitative reflection of the 
imbalance of evolutionarily new and archaic brain structures, the latter of which 
are involved in phyloontogenetically earlier forms of communication. Though the 
consolidation of attention in schizophrenia occurs, alternative variants indicating an 
absence of frontolimbic balance or relative independence of brain structures of var- 
ious phylogenetic depths connected with various CFAP are observed regularly. At 
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Norm Schizophrenia 




Fig. 6.3 Structure and dynamics of behaviour of the recipient in the FSM model without an 
additional stimulus 



Norm Schizophrenia 




Fig. 6.4 Structure and dynamics of behaviour of the recipient in the FSM model in response to 
an additional stimulus. Note: in bubbles - complex forms of behaviour: a - comfortable, b - neo- 
phobia, c - aggressive-precautionary signs, d - food, e - autogrooming, f - information seeking 
behaviour, g - spontaneous manipulation, h - attention and contact, i - imitating, j - intentional 
behaviour. Pointers designate transitions from one form of behaviour to another or behaviour 
stereotypification (angular pointers) with probability (p < 0.01) exceeding equiprobable transi- 
tions P, which were calculated based on possible stereotypification (one transition) and switching 
possibilities on other forms (nine transitions) as P = 1/10 = 0.10 



the appearance of new natural stimulus (change of posture, doctor's gesticulation, 
appearance of a new unexpected sound, appearance of a new person in a room), 
attention is not affected among mentally healthy individuals; also, the number of 
transitions (N = 21) - that is, the plasticity of behaviour - remains at or above 
its usual level. Some transitions consolidating information seeking behaviour (f) 
and a manipulation (g) were observed. The same dynamics of behaviour remain in 
schizophrenia also (N = 13), but the consolidation occurs with behaviour signifying 
neophobia (b); with aggressive-precautionary attributes (c), that is, on the system of 
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aggression-escape, which is connected to territorial behaviour or hypersensitivity to 
stress; or with imitative behaviour (i), which is an original system of social mimicry. 
These systems probably function independent of cortical control in schizophrenia. 
Interpersonal contact itself is not a sufficient stimulus for the consolidation of atten- 
tion in schizophrenia, and any additional stimulus results in avoidance of contact. 
Thus, there is a generated and stable regressive functional mechanism inhibiting 
cortical control of behaviour. It is completely typologically similar to CF AP, which 
arises in early ontogenesis and earlier phylogenetic stages of evolution. Therefore, it 
is possible to argue that the brain in schizophrenia is not pathological but is function- 
ally constructed by completely different laws, in which previous stages of evolution 
of behaviour and brain structures documented by MacLean [15] continue to act as a 
special adaptive mechanism intended by evolution for situations of chronic stress. 



Comparative Evolutionary Research 

Comparison of glossaries for monkeys and humans observed outside of the inter- 
view context allowed us to specify some laws that were not apparent during glossary 
development in the interview context. During the interviews, tactile communication 
was not at all observed due to the social distance between the doctor and patient, 
but it was appreciable when observing the patient in the psychiatric ward. In this 
sense, the conditions of observation in humans (outside of the interview context) 
and monkeys were similar as both were in groups but under conditions of partial 
isolation. 

The maximal number of observable elements of communication included in the 
glossary of patients with schizophrenia was 1.5 times more than in healthy controls 
(Table 6.11). 



Table 6.11 The sizes of glossaries of communication of primates in evolutionary comparative 
studies 





Rhesus 


Hamadryas 












Monkey 


Baboon 


Chimpanzee 








Channel of 


(Macaca 


(Papio 


(Pan 




Human 




communication 


mulatta) 
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troglodytes) 


Human (Sch) 


(norm) 


Total 


Facial 


24 


18 


79 


100 


86 


112 


expression 














Posture 


24 


12 


54 


22 


8 


65 


Gesture and 


14 


7 


48 


68 


53 


68 


MA 














Tactile 


7 


11 


19 


36 


2 


37 


Olfactory 


2 


2 


4 


6 


0 


6 


Total 


71 


50 


204 


232 


149 


288 



Note: the general glossary was made on the basis of observation of 27 species of monkeys, mentally 
healthy humans, and patients with schizophrenia during communication in a psychiatric ward. 
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In schizophrenia relative to healthy controls, the numbers of elements in glos- 
saries of facial expressions, postures and gestures are considerably increased, 
tactile communication is more varied, and elements of olfactory communication 
are present that are absent in healthy adults but exist in monkeys. In particular, 
marked sniffing of hands, fingers, hair, objects, preliminary sniffing of food, and also 
such primitive forms of dialogue as nasal-nasal and nasal-anal contact and diffusive 
sniffing of others' bodies were observed. 

For facial expression, among patients with schizophrenia, the appearance of 
archaic facial expression elements, such as an open mouth as a part of an aggres- 
sive context of behaviour, as observed in primates were characteristic. For example, 
closed grin, grin with displacement of the jaw, and also infantile facial expression 
elements such as sucking of a finger or item, sucking movements made by lips 
rolling in proboscis, and movement of the ears and hair were observed. For pos- 
tural elements of communication, pendulous walking, stereotyped swinging by the 
trunk, jumping, somersaults, and certain postures are characteristic in schizophrenia: 
demonstration of aggression (for example, jumping and lunging, raising the head, 
display of genitals). The gestural communications of patients with schizophrenia 
contain stereotyped movements of the whole hand and palm as well as gestures 
related to displacement aggression. For example, the patient may strike an object 
with the hand and then shake it. The differentiation of elements of tactile commu- 
nication is an important marker of pathological behaviour. Patients may touch an 
interaction partner on the lips, body, or hand, eat from the other's mouths, and also 
use tactile elements in an aggressive context, such as by pushing, pinching, or biting 
each other. 

In patients with schizophrenia, the specificity of nonverbal behaviour is con- 
nected, first of all, with the appearance of ritual, stereotyped elements of facial 
expressions, gestures and postures: for example, chewing with displacement of the 
jaw, rocking of the hands, wiping of the fingers, percussion on the forehead and so 
on. There is appreciable miscoordination and differentiation of elements of facial 
expression and gestures. For example, the various facial expression variants with 
an open mouth are similar to facial expression variants observed in the hamadryas 
baboon and rhesus macaque after acute emotional stress (AES), which has been 
used as an animal model of schizophrenia [67, 68] as well as in chimpanzees liv- 
ing in cages in a zoo. Analogous to the spatial deprivation of monkeys in an AES, 
compensatory amplification of facial expression occurs due to movement restric- 
tions. It is necessary to note the rather small probability of appearance of composite 
complexes of communication, which are characteristic of higher levels of devel- 
opment of the communication system in the primate phylogenesis. Association of 
two communicative elements (60% of cases) is most common, threefold complexes 
less frequent (34%), and quadruple complexes were observed only in 6% of cases, 
demonstrating the disorganisation of the communication system in patients with 
schizophrenia [68]. 

As a whole, parallelism in behaviour between the lowest monkeys (macaque, 
baboon) in the hours immediately following AES, chimpanzees in conditions of 
spatial and object deprivation in a zoo (variant of chronic stress) and in patients with 



6 Toward a Neuroethology of Schizophrenia 



153 



Sch II type is apparent. In all clinical cases, the differentiation of facial expression 
elements, appearance of stereotypies in facial expression, gestures, manipulations, 
postures, inadequate use of communicative elements and disintegration of speech 
were typical. These features are similar across schizophrenia and AES in humanoid 
monkeys. In particular, the grin with displacement of the jaw in monkeys is identical 
to the smile with displacement of the jaw in patients with schizophrenia. 



Discussion and Future Directions 

Ethological research has shown that for objectification of psychometric diagnos- 
tics it is necessary to use a glossary of behaviour that describes the whole system of 
nonverbal communication from elements up to complex forms. Its advantages are its 
objectivity, correspondence to brain structures and evolutionary validity. According 
to our data, the ethological structure of behaviour in schizophrenia differs quali- 
tatively from the behaviour of healthy individuals and in other mental disorders. 
Especially clearly, ethological specificity of schizophrenia is shown in the form 
of negative symptoms in Sch II, in which consist of stable submission, signals of 
decreased rank in the hierarchy, neophobia, and stereotyped fixation of behavioural 
dynamics. Thus in schizophrenia, as well as in animals subjected to AES, there 
is not impoverishment of nonverbal behaviour, but rather an increase in its variety 
comprised by regressive, in particular olfactory, elements, as well as the appear- 
ance of new elements caused by displaced, ritualised and readdressed behaviours. 
These behavioural changes are distinctive and possibly explain associated regressive 
changes of speech and cognitive deficiency. This finding supports an earlier report 
of displaced activity in alexithymia, in which dissociation between cognitive and 
nonverbal levels is revealed [102], as well as a connection between neurocognitive 
data and expressivity of nonverbal behaviour as measured by facial expression and 
decreased social competence [103]. 

Recently the interpretation of schizophrenia as a fronto striatal disease has been 
argued, in which abnormalities of projections from the ventral tegmental area 
to the ventral striatum (nucleus accumbens) as well as connections of amygdala 
and substantia nigra to the basal ganglia play significant roles. Dysfunctions of 
the fronto-orbital area are realized in disintegration of consciousness, other clini- 
cal signs and disintegration of biochemical structures [104, 105]. As a whole, in 
schizophrenia there is a reduction in the functioning of interneurons of the ventral 
striatum, which terminate in the prefrontal cortex. However, the striatum is associ- 
ated with creativity, which is not completely absent but only altered in schizophrenia 
[106]. Besides, frontoorbital dysfunction is associated not only with schizophrenia, 
but also with immorality and with personality disorders [107]. The dynamics of 
frontal-limbic imbalance may be objectified with the help of ethological research, 
which testifies that individuals with schizophrenia exhibit a qualitatively different 
system of communication, including gesture, facial expression, posture and manip- 
ulation activity. Use of the study's systems of behavioural dynamics, such as FSM, 
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will permit the creation of computer models of pathological behaviour similar to 
existing computer models of structural networks within the brain [108]. 

Thus, ethological research shows that systems of behaviour in schizophrenia are 
based on a unique organisation of brain processes in which there is relative auton- 
omy of brain stem, limbic and cortical processes. Revival of evolutionary ancient 
CFAPs results, on one hand, in actualisation of regressive adaptive mechanisms, but 
on the other hand in an increase of a diverse assortment of behavioural variations. 
This arrangement is an example of a "cost-benefit" tradeoff as described in sociobi- 
ology, but it could also mean that most schizophrenia spectrum disorders represent a 
special subspecies of Homo sapiens having both advantages and deficiencies in the 
evolutionary process. Until we advance in the study of genetics of separate patterns 
of behaviour in schizophrenia in association with other biological markers, we are 
compelled to consider the brains of patients with schizophrenia as pathological. 

The large volume of existing pathophysiological research on schizophrenia can- 
not yet answer the question of how candidate endophenotypes are embodied in 
the clinical spectrum of schizophrenia, that is, in its phenotypes, because clinical 
descriptions are always subjective. The search for biomarkers in systems of natural 
behaviour and the description of a complete ethological structure of schizophrenia 
will allow this problem to be solved in the future. 
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Methods 



Definition 



Finger index (FI) [66] 



Macey-Burke index [85] 



Verb-adjective quotient (VAQ) [89] 

Verb-noun quotient (VNQ) [70] 

Coefficient of dogmatisms (CD) 
[92, 93] 



Vocabulary diversity index (VD) 
[94] 



The ratio of the number of fingers participating in holding 
an object to the total number of fingers being used on the 
manipulating hand was counted as: 
FI = A/N 

FI - finger index (in standard units) 

A - number of fingers participating in holding of object 

N - number of fingers being used on the manipulating 

hand 

Functional valuation of palm movements on a 70-point 
scale that considers general palm proprioception and 
stability to cold, pain, force and dexterity carpal capture, 
flexibility during radiocarpal [brachiocarpal] articulation, 
and performance of a handling activity. Low levels of 
palm functioning as a result of neuroorthopaedic defects, 
pain, congenital anomalies and appreciable signs of 
neuroleptic intoxication correspond to scores of 10-30, 
average - scores of 31-50, high - scores of 51-70 

The ratio of quantity of verbs to quantity of adjectives in a 
text unit 

The ratio of quantity of verbs to quantity of nouns in a text 
unit 

The ratio of the quantity of words such as "should", 
"absolutely, "undoubtedly", "always" and other 
expressions with a high level of dogmatism to the total 
quantity of words in a text unit 

The ratio of the quantity of nonrepeating words (n) to the 
total number of words (N) according to the formula: 
VD = n/V2N 
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Appendix 2: Some Ethological Definitions in the Crimean 
Neuroethology Project 

Dynamic Valuation of Behaviour 



No Phenomenon Definition 



Stereotypies 



Hyperkinesis 



Tics 
Tremor 



Steady and aimless repetition of movements with small amplitudes. 
Stereotypies of postures (jactation), facial expression, head nodding 
head wobbling, shoulder movements, gesturing, manipulation of a 
object, clothes, or parts of the face, grooming (effleurage, rubbing), 
manual stereotypies ("game by fingers"), stereotypies of the feet 
(abduction and adduction, tapping the heels, rocking), stereotypies 
of writing and drawing, stereotypies of nonverbal components of 
speech (tussiculation, mumbling, muttering) 

Suddenly arising involuntary forced movements in various groups of 
muscles with considerable amplitude. Facial (grimaces), head, 
trunk, hands, feet, or a combination 

Involuntary and short-term trembling of separate groups of muscles 

Fast and rhythmic muscular movements with a frequency of about 
10 Hz. Can occur in the head, lips, tongue, trunk, feet, or a 
combination 



Patterns of Behaviour 



N 
1 

2 



Patterns 



Definition 



3.1 



Proxemics 

Greeting at a 
distance 



Orientation at 
contact 



Proxemics is the sum of measures related to interaction distance. 
Includes the initial and final distances between dyads interacting 

The complex includes facial (EBF - smiling - convergence of 
eyebrows) and gestural components (uplifted hands), as well as 
posture components (bowing, nodding the head). The complex 
is thought to be meaningfully and unconsciously caused by 
biological factors as a number of elements of the complex are 
observed among anthropoids also 

The position adopted by the subject in relation to the interlocutor 
or another source of stimulus. The orientation form is rarely 
steady. Orientation movements include taxis and kinesis 

Kinesis - changes of postures dependent only on the intensity of 
the stimulus, not its direction. They are observed when the 
patient, while answering a question, notices a stranger, a shrill 
sound or an unexpected movement. Usually a rapid sequence of 
two to three postures is observed: complexes of displacement 
behaviour and the subsequent return to a posture of attention. 
All postures adopted in this case do not depend on the stimulus' 
location 
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(continued) 



N 



Patterns 



Definition 



3.2 

3.2.1 

3.2.2 

3.2.3 

3.2.4 
4 



5.1 

5.2 
5.3 
5.4 
6 



Reaction of a 
shoulder 

Eye contact and 
reaction of a 
pupil 



Guttural 
tussiculation 

"Aha" expression 



Attraction to 
mirrors 



Mumbling 



10 Trophallaxis 



Taxis - changes of postures in an effort to increase comfort, 
dependent on the kind, intensity and direction of a stimulus 

Phobotaxis - avoidance reaction with the tendency to a turn the 
trunk away from a new stimulus, 

Menotaxis - angular orientation in relation to a stimulus, including 
the interlocutor, 

Mnemotaxis - orientation in relation to a new stimulus throughout 

the latent period, 
Telotaxis - orientation following the movement of a stimulus 
Uplift of one or both shoulders, representing reduced startle at a 

sudden extraneous sound or emotionally significant question, 

hunching of the shoulders (a shoulder convulsion) 
Features of eye contact. Presence or absence of blinking and 

winking, periodic and visually appreciable widening of a pupil 

without removal from a light source 

- Constant contact 

- Very rare (2-3 times during 20 min) 

- Pupil reaction depends on external stimulus 

- Spontaneous reaction of the pupil 

Combination of confused gestures, facial indications of confusion 
or helplessness, and nonverbal components of speech such as 
mumbling, coughing, or smacking the lips 

Behaviour described as the behavioural display of 

"Aha-experience" in response to a sudden understanding of 
previously unknown circumstances. Includes a gestural 
component with different degree of expressiveness, from 
throwing up the hands to various variants of gesture-accent; a 
facial component (a smile, a half-opened mouth, EBF); a 
posture component (turn and/or nod); and specific nonverbal 
components of speech: "ah", "aha", "well". "Aha"-expression in 
a biological sense is close to a guttural tussiculation 

The behaviour was originally described in fishes, who settle down 
separately from their group and remain near images in glass or a 
mirror [73]. The mirror has a relaxing effect in groups of fishes, 
but a stimulating effect for a single fish. Effects of mirror 
stimulation and calming have been described in birds and 
mammals [74] 

The nonverbal component of speech ascending in ontogenesis to 
cooing and babbling, sounds preceding the development of 
speech. It is known that cooing begins at 2 months of age and 
takes place when interacting with objects and having contact 
with an adult. In adults, muttering is an indicator of speech 
restraint: for example, during concentration, muttering or the 
movement of lips simulating speech are sometimes observed 

Transfer of food from mouth to mouth. Such transfer is 

characteristic of social insects. In humans, it is only observed 
during the stage of transition from nursing to solid food, when 
the mother transfers her chewed food into the mouth of the 
child. This is thought to be the origin of kisses 
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Some Complex Forms (Contexts) of Behaviour 



N Form of behaviour Definition 



Neophobia 



Imitating behaviour 



Rank order and 
dominance 
behaviour 



3.1 

3.2 
4 

4.1 



Aggressive 
behaviour 



Neophobia - is nonspecific avoidance of contact via 
increase proxemic distances. Avoidance is shown by 
averting the head, avoiding eye contact, looking to the 
side with rare blinking during direct speech contact, 
changing of orientation of the body to the side at social 
contact (a type of menotaxis), shoulder dropping, and a 
submissive posture [63, 64] 

Partial neophobia is shown as homoneophobia, which is a 
regressive ethological sign - "fear of strangers" typical of 
young children. Further, homoneophobia can be seen as a 
game: an interested look is directed toward a stranger 
when he or she looks away [12]. Neophobia is shown in 
stereotypic food preferences and avoiding not only 
strangers, but also pets. The territorial neophobia in 
schizophrenia is expressed in avoidance of new places to 
take walks, premises, and aspiration to territory 
restriction. The syndrome is also shown in the avoiding 
of new clothes. It generally takes place in a submissive 
context in primates 

Imitating behaviour is expressed in the repetition of others' 
nonverbal behaviour. For example, it may take the form 
of reciprocating when an interaction partner smiles, an 
induction of oscitation, or repetition of the interlocutor's 
gesture. The "audience effect", when any action is more 
intensively performed when people nearby perform 
similar actions, is another form of imitative behaviour 

Marks of rank, in particular in primates, by the balance of 
aggression (domination) - submission (escape). Human 
ranks are similarly (a, j3, y, 8) established; they are 
obviously distinguishable in the conditions of isolation of 
a psychiatric hospital on the basis of following signs: 
(1) On access to significant stimulus, for example, to 
food or the medical personnel; and (2) On a number of 
markers of domination 

a, p typical straightened posture, shoulders raised, staring, 
other aggressive-precautionary signs, a choice of the best 
territory for a sleeping, the maximum use of speech, a 
low timbre of the voice, and unusual - in particular, 
ritualised - behaviour are characteristic 

Y, 8 ranks are signified by signs of submission in facial 
expression, posture and gesture as a whole, 
corresponding to neophobias 

Aggression stages consist of: 

- aggressive -precautionary elements (staring, shoulder 
raising, hand compression in a fist, furrowed eyebrows, 
raising of the open hand, pointed gestures), 
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(continued) 



N 


Form of behaviour 


Definition 


4.2 




- aggressive-conflicted (invective and verbal threats, 
threatening and swinging hands, reduction of individual 
distance, genital display, attacking with the head), 


4.3 




- aggressive-contact actions (a direct attack) 


5 


Comfort behaviour 


Complexes of movements directed at increasing comfort. 
Includes pandiculation, oscitation, putting clothes in 
order, changes of posture 


6 


Eating and drinking 


Eating, drinking, deglutition, chewing, licking of lips, 




behaviour 


spitting, trophallaxis 


7 


Grooming 


Autogrooming: Arranging or pulling the hair, 


7.1 




trichotillomania, scratching and rubbing parts of the 
body, the face, or the head, onychophagy, scraping 
movements 


7.2 




Heterogrooming: desire to groom an interlocutor, system of 
tactile communications, including embraces, snuggling 
up, touching the interlocutor. Symbolic grooming 
includes verbal encouragements, donations and mutual 
exchanges 


8 


Research behaviour 


Examination of the space, contents of pockets, sniffing, 
switching attention to a new image or a sound, 
transformation of taxes in relation to a new stimulus 


9 


Manipulation 


Manipulating by hand an object (item), body parts, clothes, 
meals (a spontaneous manipulation) and the presented 
standard items (a sphere, a circle, a stick, a fabric) (an 
experimental manipulation) 


10 


Attention behaviour 


Greeting from a distance. Eye contact with an interlocutor, 
widening of the eyelids, the game face, fixing of taxes in 
relation to an interlocutor. Elements of a facial 
expression of concentration on contact. Gestures directed 
to an interlocutor. In a broad sense, corresponds to a 
friendly context in primates 


11 


Intentional 


The initial movements prior to a finishing movement 




behaviour 


represent the complexes of preparatory movements that 
are not similar to either previous or subsequent 
behaviour. In particular, before rising, the person moves 
their head and looks round; before asking a question, 
movement of the lips is marked. The part of such 
movements is considered as the displaced activity 



Note: based on dictionaries and guidelines [12, 28, 101, 109]. 
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Chapter 7 

Quality of Life Deficit Is a Core Presentation 
of Functional Psychoses 



Michael S. Ritsner 



Abstract Patients with functional psychoses (FP) exhibit an exceedingly wide 
range of symptoms, and a broad spectrum of cognitive and functional impairments. 
In addition, it has become increasingly apparent that functional psychoses are, to 
variable degrees, accompanied by health-related quality of life (HRQL) impair- 
ments. This chapter addresses the question of whether the HRQL impairment or 
deficit is a syndrome in FP. The literature, as well as new and previously published 
findings from the Shaar Menashe Longitudinal Study of Quality of Life will be 
presented. I argue that a HRQL deficit is highly prevalent and fairly marked in FP 
patients. The HRQL impairment has been observed before individuals exhibit signs 
and psychotic symptoms of schizophrenia and it is relatively stable throughout the 
course of the illness. This syndrome appears to be relatively independent of symp- 
tomatology and neurocognitive deficits. Finally, the author suggests that impairment 
in general and domain-specific quality of life in particular are sufficiently reliable, 
stable, and specific enough syndrome to warrant inclusion in the diagnostic cri- 
teria for FP. Limitations in the current knowledge in this area are identified, and 
suggestions for future research are provided. 



Keywords Schizophrenia • Schizoaffective disorder • Major depression • Bipolar 
disorder • Quality of life • Impairment • Model • Long-term follow up • Symptoms 
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FGAs 

FP 

GAF 



First generation antipsychotic agents 

Functional psychoses 

Global assessment of functioning scale 

Health-related quality of life 

Mood disorders (MDD and BPD) 

Major depression disorder 

Positive and negative syndromes scale 

Quality of life enjoyment and life satisfaction questionnaire 

Quality of life scale for rating the schizophrenic deficit syndrome 

Quality of life 

Schizoaffective disorder 

Second generation antipsychotics 

Schizophrenia 

Talbieh brief distress inventory 



HRQL 



MD 
MDD 



PANSS 
Q-LES-Q 



QLS 
QOL 

SA 

SGAs 

SZ 

TBDI 



Health Related Quality of Life 

The concept of quality of life (QOL) has both objective (social functioning and 
environment) and subjective (well being, life satisfaction or happiness) compo- 
nents. Broadly speaking, the subjective approach centers on issues such as life 
satisfaction, contentment with defined needs, happiness, self-realization and growth 
[1]. Maslow's theory [2] uses the concept of human needs (physiological, safety, 
belonging, love, self-esteem and the need for self-actualization) as the basis for 
development of happiness and true being. Conceptualization, operationalization and 
measurement of quality of life have been the subject of many publications (reviewed 



The term health-related quality of life (HRQL) refers to the physical, psycho- 
logical, and social domains of health. In other words, HRQL includes dimensions 
of physical and social functioning: mental health and general health perceptions 
including such important concepts as energy, fatigue, pain, and cognitive func- 
tioning [4]. The quality of life concept has many definitions that vary in the 
degree of emphasis on subjective or objective aspects of quality. Measurement of 
HRQL is based on a multidimensional approach, which uses patients' statements on 
satisfaction with major life domains of daily functioning [5-7]. 

HRQL is multidimensional in the sense that the subjects may simultaneously 
evaluate several facets of life to arrive at an overall judgment. Two persons with 
the same mental health status may have different levels of HRQL since person- 
ality differences and illness related factors influence one's assessments of health 
and satisfaction with life. Perceptions of HRQL are based on a cognitive process, 
which involves identifying the relevant domains that contribute to QOL, determin- 
ing which domains are relevant to one's self and integrating the specific domain 
evaluations into an overall QOL assessment [8]. Each domain of health has many 
components that need to be measured. 



in [3]). 
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HRQL is a heterogeneous concept, as reflected in the different perceptions of this 
construct by psychiatrists and their patients in observer rated and self-report instru- 
ments, respectively. Observer-rated and self report HRQL data provide distinct types 
of information, and appear to have different indicators for HRQL [7, 9-15]. There 
are several limitations in the interpretation of self reported measures of HRQL, 
namely, self-report bias, the lack of universally accepted measures, the lack of 
reliability and validity data for many of the scales, and difficulty in generalizing 
findings from the various instruments. Observer-rated instruments are based mostly 
on negative and deficit symptom items. There is a general consensus regarding the 
importance of using both self-report and observer-rated measures of HRQL. 

HRQL in Functional Psychoses 

Most prior studies of factors that affect HRQL of patients with functional psychoses 
(FP) that included schizophrenia (SZ), schizoaffective (SA) and mood disorders 
(MD) were cross-sectional. These studies showed that dissatisfaction with life qual- 
ity of patients is clearly associated with a number of distressing factors, including 
expression of depressive and negative symptoms [16-21], side effects of antipsy- 
chotic agents [22-24], and high levels of emotional distress [16, 24, 25] (for review 
see [17, 26-29]). Short-term longitudinal design was used to examine HRQL among 
specific groups of patients, for instance, those discharged from hospitals [30-34], or 
patients involved in special therapy programs [35, 36], and to identify predictors 
[34, 37, 38]. Although findings from these studies show that SZ and SA are asso- 
ciated with marked reduction in perceived HRQL compared with healthy subjects 
[16, 39, 40], changes in satisfaction of these individuals in specific domains of qual- 
ity of life together with disorder-related dimension scores across time have not been 
adequately addressed [41]. Indeed, a few studies reported contradictory findings: 
some researchers did not find statistically significant improvement in subjective 
HRQL of SZ patients 9 months [34], 7 years [42], and 10 years [43] following base- 
line assessments, whereas others report positive changes in HRQL domains during 
1-3 years of follow up [44, 45]. Findings from these studies have limited applica- 
bility because of the short follow-up periods and small sample sizes. They also did 
not evaluate medication side effects or psychosocial variables throughout the follow 
up period. In order to address these limitations the Sha'ar Menashe Quality of Life 
Project was initiated in 1998. 

Shaar Menashe Quality of Life Project 

Design 

This is a large ongoing naturalistic prospective investigation whose aim is to exam- 
ine HRQL impairment and related factors among patients with FP. A detailed 
description of the study design, data collection, and measures was reported 
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elsewhere [16, 17, 46, 47]. In brief, the participants met Diagnostic and Statistical 
Manual of Mental Disorders (DSM-IV) criteria for schizophrenia (SZ), schizoaf- 
fective (SA), major depression (MDD) or bipolar disorder (BPD); they were age 
18-65, inpatients, and able to provide written informed consent for participation 
in the study. Patients with comorbid mental retardation, organic brain diseases, 
severe physical disorders, drug/alcohol abuse, and those with low comprehen- 
sion skills were not enrolled. Overall, the main features of this project are: (i) a 
systematic ascertainment of inpatients with FP consecutively admitted to closed, 
open, and rehabilitation hospital settings of a university affiliated hospital (Sha'ar 
Menashe Mental Health Center); (ii) a wide battery of multidimensional, observer- 
rated and self-report instruments for evaluating HRQL, psychopathology, treatment, 
cognitive and general functioning, psychological and social-related variables; (iii) 
naturalistic follow-up of the same patients for 10 years from the initial assessment. 
This longitudinal design allows for a more stringent examination of potentially 
causal interactions between independent factors and their influence on HRQL 
measures. 



Participants 

Figure 7.1 presents a flow diagram of the study population. For 1998-2000 years 
339 inpatients were assessed in the beginning of the stabilization phase of the ill- 
ness: 237 persons with SZ, 70 patients with SA disorder, and 32 patients with mood 
disorders (initial sample). The first follow-up evaluation was at the second year 
of follow up (199 of 339 patients were examined). At the 10-year follow-up (dur- 
ing 2008-2009), 307 patients with SZ/SA disorders from the initial sample were 
invited for follow up assessment. Among them 99 persons were not evaluable or 
had died (22 could not be evaluated because of severe mental status, 47 were too 
physically ill to complete an interview, 30 died), 30 could not be located, and 178 
patients were available for the 10-year assessment. Seventy persons did not con- 
sent to further participation, thus 108 persons were evaluated (the response rate in 
this follow-up assessment was 108/178 or 60.7%). Patients did not receive financial 
incentives for their follow-up assessments. Comparisons between the 108 remaining 
patients and the total number of dropouts, 70 patients, showed no significant differ- 
ences regarding initial background characteristics such as sex, age, civil status, level 
of education, and living situation. 

Thus, the database of the project included the following samples of patients with 
FP and healthy subjects [16, 17, 47]. 

1. The initial sample includes data for 339 patients with FP. 

2. The 2-year follow-up sample represented 199 patients with FP. 

3. The 10-year follow-up sample represented 108 patients with SZ/SA. 

4. The community based sample includes data for 133 schizophrenia outpatients 
examined during the stabilization phase of the illness. 

5. The control sample included 175 hospital staff members excluding physicians. 
Inclusion was based on the availability of respondents for the interview. 
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Fig. 7.1 A flow diagram of the study population in the framework of the Sha'ar Menashe Quality 
of Life Project [47] 



Instruments 

All respondents participated in the initial interview; diagnoses were according to 
DSM-IV criteria. The Schedule for Assessment of Mental Disorder (SAMD) [16], a 
semi- structured interview, was used for collecting data covering background and 
demographic characteristics, family psychiatric history, personal psychiatric his- 
tory, details of the present illness and medication, general medical history, and 
current laboratory tests. Information from a patient's relative, close companion, or 
file records supplemented the SAMD. The Checklist for Patients not Entered into 
Database (SAMD-0) was used to register non-enrolled patients. 

Today there is no universal instrument that can be recommended for all stud- 
ies. Specific features and psychometric properties of self-report, observer-rated, 
and combined (observer and self-report) instruments have been reviewed [7]. 
Differences between these instruments in terms of the underlying HRQL concepts 
and data collection procedures are substantial. 

The Quality of Life Enjoyment and Satisfaction Questionnaire (Q-LES-Q) [48], 
and the Quality of Life Scale for schizophrenia (QLS) [49] present both self-report 
and observer-rated scores of the main quality of life domains, respectively. 

The Q-LES-Q93 is a self-report questionnaire comprised of 9 3 -items grouped 
into ten summary scales as follows: Physical Health, Subjective Feelings, Leisure 
Time Activities, Social Relationships, and General Activities, Work, Household 
Duties, Medication Satisfaction, and School/Course Work, and Life Satisfaction 
and Enjoyment. Responses are scored on a 1- to 5-point scale, with higher scores 
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indicating better HRQL. We added the general Q-LES-Qi n dex, which was an average 
of the scores of the 60 items of the seven Q-LES-Q domains (Cronbach's a = 0.95). 
Recently [50] a parsimonious subset of items from Q-LES-Q93 was sought and 
evaluated in 339 patients with FP (Q-LES-Qis). It was found that 18-items pre- 
dicted basic Q-LES-Q93 domains (physical health, subjective feelings, leisure time 
activities, social relationships) and general index scores with high accuracy. The 
Q-LES-Q18 indicated that the test-retest ratings had high reliability, validity, and 
stability. Thus, Q-LES-Qis, a brief, self-administered questionnaire, may aid in 
monitoring the quality of life outcomes of schizophrenia, schizoaffective, and mood 
disorder patients (Appendix 1). 

Quality of life was operationally defined as severely impaired when Q-LES-Q 
scores decreased more than two standard deviations below the healthy subjects (con- 
trol sample, n = 175): <2.72 for physical health, <3.28 for subjective feelings, <2.68 
for leisure-time activities, <2.96 for social relationships, <3.28 for general activities, 
and <3.41 for Q-LES-Qi n dex scores [51]. 

The observer-rated Quality of Life Scale includes 21 items rated by the clinician 
on a 7-point scale (0-1 severe impairment to 5-6 normal or unimpaired functioning) 
and includes four domains: interpersonal relations, instrumental role, intrapsychic 
foundations, common objects, and activities [49]. We tested and validated a con- 
densed QLS5, based on QLS21, which is briefer and thus easier to administer than 
the complete rating scale (QLS5) [52]. The analyses suggest that QLS5 has been 
shown to be a valid predictor of the QLS21 total scores. Psychometric properties 
(inter-rater, test-retest reliability, and sensitivity to change) for QLS5 were also high 
and comparable to QLS21. In addition, QLS5 does not reflect the presence of psy- 
chiatric symptoms as does the QLS21. The most reliable items in QLS5 are social 
initiatives, adequacy, acquaintances, time utilization, and motivation. Thus, the five- 
item condensed Quality of Life Scale for schizophrenia maintains the validity of the 
full QLS, and has the advantage of shorter administration time. Utilization of the 
revised QLS5 in routine care and clinical trials may potentially facilitate evaluation 
of treatment outcomes in SZ. 

The overall level of functioning was assessed with the Global Assessment of 
Functioning Scale (GAF) [53]. Severity of psychopathology was assessed using 30 
items of the Positive and Negative Syndromes Scale (PANSS), which were analyzed 
by 5-factor models [54-58]. 

Neurocognitive functions were assessed using tests from the computerized 
Cambridge Automated Neuropsychological Test Battery (CANTAB; for a descrip- 
tion of the nature of these tests, the performance measures used and how the test 
scores are derived, see (http://www.cantab.com/camcog/default.asp). 

For assessment of insight for illness, the Insight and Treatment Attitudes 
Questionnaire [59] was employed. Responses are scored on a 3-point scale (0 - no, 
1 -questionable, and 2 - good insight). Participants also completed the Insight 
Self-report Scale [60] with Cronbach's a = 0.86. 

The presence and severity of adverse effects of medication as well as psycholog- 
ical responses to them were measured with the Distress Scale for Adverse Symptoms 
(DSAS; Appendix 2) [16, 61]. The DSAS is a 22-item checklist covering mental, 
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neurological, somatic, and autonomic dysfunctions caused by current medication. 
Adverse symptoms are rated in a face-to-face interview on a 5 -point intensity scale 
(0-none or questionable symptom to 4-extreme expressions of the symptom). The 
patient is then asked "How much discomfort has each of these symptoms caused 
you during the previous week?" Responses are scored in the same way, with higher 
mean scores indicating greater intensity of associated distress. Three DSAS indices 
related to adverse events were computed: Number of Adverse Symptoms (NAS), 
Mental Distress Index (MDI, Cronbach's a = 0.89), Somatic Distress Index (SDI, 
Cronbach's a = 0.81), and the DSAS index that covers both observer-rated and 
self-report items of the DSAS. Higher index scores indicate a greater number of 
adverse events (NAS) and that higher distress levels are attributed to a given side 
effect (MDI, SDI). 

Assessment of emotional distress was done using the Talbieh Brief Distress 
Inventory (TBDI). Construction, properties of the TBDI, its internal consistency, 
and validity are reported in detail elsewhere [62, 63]. The TBDI is a 24-item ques- 
tionnaire covering the six psychological symptoms: obsessiveness, hostility, anxiety, 
and paranoid ideation (each with 3 items), sensitivity (4 items), and depression (7 
items). Responses are scored on a 0 to 4-point scale, with higher scores indicat- 
ing greater intensity of distress, and particular symptom severity (Appendix 3). A 
general TBDI index, the average of 24 items, is computed (range = 0-4). To ana- 
lyze specific psychological symptoms, differential criteria thresholds for each of 
the TBDI subscales were established and validated elsewhere [64]. The threshold 
magnitudes of the mean scores for the following symptom subscales were obsessive- 
ness and hostility (both >1.3), sensitivity (>0.8), anxiety (>1.5), paranoid ideation 
(>0.9), and depression (>1.4). Thus, subjects who scored above these thresholds 
were considered to have the symptom, and those scoring lower than the threshold 
were asymptomatic. For each respondent, we calculated the TBDI mean num- 
ber of symptoms independent of modality. The rationale for the symptom count 
is the observation that the number of symptoms increases with the intensity of 
psychological distress. 

The Somatization Scale is derived from the Brief Symptom Inventory (BSI) 
[65]. The BSI-somatization scale reflects distress arising from perceptions of 
bodily dysfunction. Task-, emotion-, and avoidance-oriented coping styles were 
evaluated with the Coping Inventory for Stressful Situations [66] . The Rosenberg 
Self -Esteem scale is a well-known 10-item self-report questionnaire for measur- 
ing self-esteem and self-regard [67]. The General Self-Efficacy Scale is a 10-item 
scale for evaluating a sense of personal competence in stressful situations [68]. The 
Multidimensional Scale of Perceived Social Support (MSPSS) [69] was used as a 
measure of social support. The Level of Expressed Emotion scale (LEE) was devel- 
oped to provide an index of the perceived emotional climate in a person's influential 
relationships [70, 71]. Personality traits were measured with the Tridimensional 
Personality Questionnaire [72], a 100-question self-report instrument that discrim- 
inates between different major temperament traits using three dimensions: novelty 
seeking, harm avoidance, and reward dependence. 
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SZ/SA Patients Versus Healthy Subjects 

Evidence is accumulating that FP are associated with substantial impairments in 
HRQL. Individuals with SZ, SA, MDD and BPD have substantially poorer qual- 
ity of life than community comparison cohorts (reviewed in [3, 17, 73, 74]). 339 
patients with FP patients from the database of the Shaar Menashe HRQL study 
were significantly less satisfied with general and domain- specific HRQL compared 
with 175 healthy subjects (MANOVA, F = 13.4, df = 6,501, p < 0.001). SZ/SA 
patients are significantly impaired across general and all domain- specific life quali- 
ties compared with healthy subjects (MANOVA, F = 17.2, df = 14,1056, p < 0.001; 
Fig. 7.2) [17]. SA patients were significantly impaired in general and on all domain- 
related HRQL compared with healthy subjects (MANOVA, F = 14.1, df = 6,236, 
p < 0.001). Patients with depressive and mixed types of SA disorders had lower lev- 
els of HRQL compared with controls, whereas those with manic type reported high 
satisfaction with HRQL, which in part may be symptomatic of the illness. Indeed, 
the correlation coefficient of the Manic Rating Scale scores with leisure time activ- 
ities was r = 0.51 (p = 0.011), and with social relationships, r = 0.42 (p = 0.042), 
while with other HRQL domains r ranged from 0.16 to 0.31 (p > 0.05). 

Mean score 

70 n 




Physical Subjective Leisure Time Social General Life Satisfaction Q-LES-Q 
Health Feelings Activities Relationships Activities (*10) index (*10) 



■ Healthy controls (n = 175) 

■ Schizophrenia (N = 370) 

Q-LES-Q domains and global index 
Fig. 7.2 Quality of life scores among schizophrenia patients and healthy subjects [17] 



Comparison Between Functional Psychoses 

For current analysis data for 339 inpatients and 175 healthy subjects were used 
(initial sample). A total of 70 patients were diagnosed with SA (28 patients with 
depressive type, 24 patients with manic type, and 18 patients with mixed episode), 
237 patients with SZ and the remaining 32 patients with mood disorders (MD). 
Comparative literature about HRQL in FP is scant. Some cross- sectional studies 
failed to find considerable differences in general HRQL between SZ and SA/MD 
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disordered patients [16, 17, 46, 75, 76]. Depressed patients reported greater dissat- 
isfaction with HRQL than SZ patients [77]. Rudolf and Priebe [78] demonstrated 
that depressive women expressed dissatisfaction with 4 out of 8 life domains and 
with life in general, and had lower HRQL than women with SZ. Differences 
remain statistically significant when controlling for the influence of age and anx- 
iety/depression, and therefore, changes in depressive symptoms do not fully explain 
HRQL changes. When anxiety (n = 139), depression (n = 349) and SZ (n = 403) 
were concurrently investigated, SZ patients recorded better life satisfaction than 
patients with major depression and anxiety disorder [79]. 

Inasmuch as different subtypes of FP may be accompanied by various clinical 
and psychosocial factors, it is of interest to establish whether they could also be 
distinguished on the basis of HRQL measures. We found that SA patients were 
significantly more satisfied than SZ patients in the domains of subjective feelings 
(F = 3.1, p < 0.05), and social relationships (F = 5.8, p < 0.05). At the same time, 
SA and MD patients had quite similar ratings on all life quality domains (Table 7.1). 
Differences between SA and SZ disorder patients regarding social relationships 
remained significant when controlling for the confounding effect of various PANSS 
factors, emotional distress, side effects, suicide risk, coping styles, self-variables 
and illness duration [51]. 



Course of HRQL Deficits 

A 2-Year Follow Up Study 

For longitudinal analysis the median cut-off point scores obtained from 175 healthy 
subjects were used to split the HRQL domain and index scores into two levels: dis- 
satisfaction and satisfaction with HRQL (4.08 = physical health, 4.36 = subjective 
feelings, 4.0 = leisure time activities, 4.09 = social relationships, 4.21 = general 
activities, and 4.18 = perceived Q-LES-Q index). Over 16 months 62.8% (125 of 
199) patients with FP remained dissatisfied, and 10% patients (20 of 199) remained 
satisfied with general HRQL. Improvement in HRQL was observed among 16.1% 
patients (32/199), while worsening in life quality was reported by 11.1% patients 
(22/199). Thus, about 74% of the patients with FP were dissatisfied with their 
HRQL. Differences between SZ, SA, and mood disorder patients in the course of 
HRQL throughout 16-month period did not reach significant levels (Fig. 7.3) 



A 10-Year Follow Up Study 

The 10-year follow up sample included 82 (75.9%) men, mean age 48.1 years 
(SD = 9.3), 63 people (58.3%) were single, 23 (21.3%) were married, and the rest 22 
(20.4%) were divorced, separated or widowed. Mean extent of education was 10.6 
years (SD = 2.6); 11 (10.2%) lived alone independently, 21 (19.5%) with their own 
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t Schizophrenia (n = 1 48) 
i Schizoaffective disorders (n = 33) 
j Mood disorders (n = 1 8) 

Chi-Square=12.6, df=6, p = 0.049 




Remained dissatisfied Remained satisfaied Improvement 
General quality of life (Q-LES-Q index) 



Worse 



Fig. 7.3 Change in satisfaction of patients with general quality of life over 16 months [51] 



families, 15 (13.9%) with parents, 21 (19.5%) in a group home, and 40 (37.0%) in a 
hostel. 71 patients (65.7%) were unemployed, 26 (24.1%) in sheltered employment, 
9 (8.3%) paid or self-employed, and 2 (1.8%) were retired. Mean age of application 
for psychiatric care was 22.9 years (SD = 7.6), and mean duration of disorder was 
25.1 years (SD = 9.2). None of the participants had exacerbation of their physical 
disorders at the follow up assessment (16 persons had endocrine disorders, 13 - 
cardiovascular, 15 - pulmonary, 8 - gastrointestinal, 4 - urinary disorders, and 49 
patients were physically healthy). During the follow up period all patients were 
treated with a variety of antipsychotic medications (FGAs, SGAs, and combination) 
and additional medications (benzodiazepines, antidepressants, and mood stabilizers) 
as clinically indicated. In particular, 57 patients were treated with first generation 
antipsychotic agents (FGAs), 25 - with second generation antipsychotics (SGAs), 
and 26 - with a combination of FGAs and SGAs, and additional medications; 46 
patients received benzodiazepines, 28 - antidepressants, 45 - mood stabilizers, and 
74 - anti-Parkinson agents. 

Table 7.2 presents socio-demographic and background characteristics of initial 
and follow up samples. The patients were followed up for a mean of 10.3 (SD = 0.6) 
years after initial assessment. At the last follow up, 42 patients were reassessed in 
the outpatient clinic, 25 - in the hostel, and 41 at discharge from an additional 
admission. Among 108 patients in the 10-year follow up sample 62 (57.4%) pre- 
sented with paranoid type, 20 were with residual type, 1 with disorganized type, 
3 with undifferentiated type of SZ, and 22 with SA disorders. Notably, no signifi- 
cant differences were found with respect to patients' sex, civil status and education, 
age at onset, diagnosis, and duration of illness. Thus, our follow-up sample of 108 
patients proved to be quite representative of the full sample. 
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Table 7.2 Background characteristics of the initial sample and 10-year follow-up sample (at initial 
and 10-year follow-up assessments) [47] 









A 10-year 


follow 


up data 






An initial 




Initial 




10-year 






sample 




assessment 


assessment 






(n = 307) a 




(n = 108) 




(n = 108) 




Characteristics 




/c 


N 


% 




/c 


Sex 














Male 


224 


73.0 


82 


75.9 


82 


75.9 


Female 


83 


27.0 


26 


24.1 


26 


24.1 


Civil status 














Never married 


175 


57.0 


64 


59.2 


63 


58.3 


Married 


70 


22.8 


26 


24.1 


23 


21.3 


Divorced, separated, 


62 


20.2 


18 


16.7 


22 


20.4 


widowed 














Diagnosis (DSM-IV) 














Schizophrenia, 


12 


3.9 


5 


4.6 


1 


0.9 


disorganized type 
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Schizophrenia, paranoid 
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type (295.3) 
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0.6 
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0.9 
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Schizophrenia, residual 
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13.0 


20 


18.5 
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21 


19.4 
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Mean 


SD 


Mean 


SD 


Mean 


SD 


Education (yr.) 


10.5 


2.8 


10.4 


2.7 


10.6 


2.6 


Age (yr.) 


38.3 


10.1 


38.5 


9.4 


48.1 


9.3 


Age of onset (yr.) 


23.9 


7.9 


22.9 


7.6 


22.9 


7.6 


Duration of illness (yr.) 


14.2 


9.7 


14.5 


8.8 


25.1 


9.2 


CGI-S score 


4.4 


0.9 


4.3 


0.9 


4.1 


1.0 


PANSS, total score 


82.8 


20.2 


81.8 


20.0 


77.9 


17.2 



L A11 patients with mood disorders (n = 32) were excluded in this study. 



The research question addresses the association between variability in quality of 
life domain scores and variability in disorder-related dimension scores throughout 
the 10-year follow up period. To answer this question Pearson correlation coeffi- 
cients between Q-LES-Q and disorder-related dimensions were computed using: (a) 
raw scores obtained at the 10-year follow up assessment ("cross") (b) changes in 
scores across the 10-year period ("changes"), and (c) changes in scores across the 
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10-year period with partial variables (TBDI, PANSS), that were "partialled out" of 
the correlation matrix. From the correlation matrix shown in Table 7.3, we can see 
that at follow up assessment Q-LES-Q domains are negatively associated with the 
Clinical Global Impression Scale (CGI-S; r ranged from -0.21 to -0.24), PANSS 
total scores (r ranged from -0.19 to -0.35), general psychopathology (r ranged 
from -0.27 to -0.44) and negative symptoms (r ranged from -0.21 to -0.33), side 
effects (r ranged from -0.24 to -0.51), emotional distress index (r ranged from 
-0.22 to -0.66), and somatization (r ranged from -0.22 to -0.51). By contrast, there 
is a positive relationship to Global Assessment of Functioning Scale (GAF) scores 
(r ranged from 0.17 to 0.33), while positive symptoms are not significantly 
associated with quality of life domains. 

In the patient group, changes in most Q-LES-Q dimensions are negatively associ- 
ated with changes in the CGI-S (r ranged from -0.20 to - 0.31), PANSS total scores 
(r ranged from -0.21 to -0.24), positive symptoms (r = -0.26; physical health) side 
effects (r ranged from -0.23 to -0.33), severity of emotional distress (r ranged from 
-0.32 to -0.63), somatization (r ranged from -0.30 to -0.43). Improvement in gen- 
eral functioning (GAF) correlates positively with changes in quality of life domains 
(r ranged from 0.20 to 0.25) excluding physical health and medicine satisfaction. 
By contrast, changes in negative symptom and general psychopathology scores are 
not significantly associated with changes in Q-LES-Q measures over time. Age at 
examination, age of onset, and illness duration are not significantly associated with 
changes in Q-LES-Q domains and index. 

Since the correlation between changes in TBDI and PANSS total scores was 
r = 0.21 (p = 0.032), we tested the concurrent effects of these variables on correla- 
tion coefficients by partial correlation analysis. The findings indicate that when the 
influence of changes in TBDI scores was "partialled out" of the correlation matrix, 
the correlation of Q-LES-Q dimensions with CGI-S scores decreased from signifi- 
cant levels in 7 domains to a significant level in one domain; with DSAS and BSI-S 
scores - from 7 domains to 3 domains. After adjusting for TBDI scores the cor- 
relation of Q-LES-Q domains with GAF and PANSS total ratings did not reach 
a significant level. Contrarily, after adjusting for PANSS total ratings the correla- 
tion of Q-LES-Q domains with other disorder-related variables remained significant, 
excepting GAF scores. 

It would be reasonable to assume that symptoms are cardinal factors, and thus, 
effective predictors of HRQL. Nevertheless, both sets of correlations show sig- 
nificant negative associations of Q-LES-Q domains with emotional distress, side 
effects, somatization, illness severity, PANSS total scores, and positive association 
with general functioning. These findings are consistent with previous studies link- 
ing HRQL outcomes with a number of distressing factors, including expression of 
emotional distress [16], and side effects of antipsychotic agents [22, 24, 80]. As 
shown in previous studies, there is no consensus regarding associations of HRQL 
with positive [81, 82], and general psychopathology ratings [83, 84]. 

In the present study changes in PANSS negative and general psychopathology 
scores are not significantly correlated with changes in Q-LES-Q measures over a 
10-year period, a finding supported by previous reports [34, 85]. Furthermore, 
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a partial correlation analysis showed that (1) the negative relationship between 
changes in TBDI and Q-LES-Q dimensions over time remains significant when 
the effect of severity of symptoms (PANSS) was removed from the correlation 
matrix, but not vice verse; and (2) the positive relationship between changes in 
both GAF and Q-LES-Q dimension scores over time does not remain significant 
when the effect of severity of emotional distress (TBDI) or symptoms (PANSS) 
was removed from the correlation matrix that may have a moderating/mediating 
effect on the influence of general functioning on changes in satisfaction with qual- 
ity of life over time. These findings may suggest that factors other than changes in 
psychopathological symptoms could influence satisfaction with HRQL during the 
course of the illness. 



HRQL Models 

Despite the increasing importance of quality of life in the mental health field, the 
theoretical conceptualization of the construct remains poorly developed. The ratio- 
nale for a HRQL assessment in psychiatric research should be outlined in an analytic 
model that tests the relationship between predictors and response variables. 

A Conceptual Integrative Model 

According to the Conceptual Integrative Model, HRQL is the outcome of interac- 
tion between three major determinants (symptoms, side effects, and psychosocial 
performance) and several modulators such as personality characteristics, premor- 
bid adjustment, values and attitudes toward health and illness, resources and their 
availability [86]. Testing the validity of this model indicated that the severity of 
symptoms was the main predictor of HRQL, explaining 32% of its variance, while 
neuroleptic side effects explained 17%. The contribution of psychosocial indicators 
and modulators, however, was not significant. 

Mediational Model 

This model links subjective HRQL with self-related constructs. Zissi and associates 
[87] tested this model and concluded that the extended mediational model of HRQL 
for individuals with long-term mental health problems appears to have important 
implications for the planning and delivery of mental health programs. However, this 
model needs further development, testing and validation. 

Distress/Protection Vulnerability Model 

This model postulates that subjective HRQL is an outcome of the interaction 
of an array of distress factors, on the one hand, and protective factors, on the 
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other [16, 17]. It suggests that satisfaction with HRQL decreases when distress 
factors outweigh protective factors, and vice versa. The data included measures 
of satisfaction with general and domain- specific HRQL such as physical health, 
subjective feelings, leisure activities, social relationships, general activities, medica- 
tion, as well as severity of psychopathology, adverse events, psychological distress, 
expressed emotions, personality traits, self-constructs, coping styles, and perceived 
social support. In order to validate the Distress/Protection Vulnerability model, 
two types of multivariate analyses were conducted using cross-sectional and lon- 
gitudinal data. Since 2000, the Distress/Protection Vulnerability model has been 
extensively used by our team to compare HRQL impairment among patients with 
severe mental disorders [16, 17, 46], to examine the role of side effects [24], to 
predict quality of life impairment in chronic schizophrenia from cognitive vari- 
ables [88], to test mediating effects of coping styles [89], to search for longitudinal 
predictors of general and domain- specific quality of life [90-92], to explore the 
association of HRQL impairment with suicidal behavior [93], temperament fac- 
tors [94, 95], and sleep quality [96], and to examine the impact of antipsychotic 
agents [97, 98]. 

In addition, findings of other research groups also highlighted the importance 
of addressing psychosocial issues and their interrelationships in the structures of 
HRQL that have supported this model [99-103]. 

Thus, the Distress/Protection Vulnerability model integrated previously defined 
HRQL models [87, 104, 105] and postulated that (1) dissatisfaction with HRQL is 
a particular syndrome observed in the FP; (2) this syndrome is an outcome of the 
interaction of an array of distressing factors, on the one hand, and putative stress 
process protective factors, on the other hand; and (3) dissatisfaction with quality 
of life increases if distressing factors overweigh protective factors, and vice versa 
(Fig. 7.4). 



HRQL Impairment Syndrome 

A number of empirical findings of HRQL impairments in FP that were obtained 
from earlier stages of this project [17, 26, 27, 29, 51, 106, 107] prompted the 
following suggestions. 

• Subjects who met criteria for vulnerability to FP showed lower total ratings on 
the QLS [49] with significantly higher psychological distress scores [108, 109]. 

• Despite the absence of psychotic symptoms, individuals with prodromal symp- 
toms (ultra-high-risk) for SZ experience significant HRQL impairments in a 
manner parallel to that observed in patients with established psychotic illness 
[110,111]. 

• There is an association between poor premorbid adjustment and poor HRQL 
levels in SZ [112-114]. 

• Poor HRQL is associated with long duration of untreated first-episode SZ [112, 
115]. 
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Mental health care 



Fig. 7.4 The Distress/Protection Vulnerability model of HRQL impairment in functional psy- 
choses (HRQL - health-related quality of life) 



• There are significant differences in HRQL levels between patients with SZ, SA, 
MDD and BPD [17, 116]. 

• Taken together, HRQL findings underscore the relatively stable character of 
HRQL disturbances with mild fluctuations in the general and domain- specific 
quality of life scores throughout the course of FP [17, 34, 42-44, 117]. 

• HRQL of patients with FP is associated with "stress related factors" such as 
some personality traits, low self-esteem, and self-efficacy, emotion-oriented cop- 
ing style, and emotional or somatic distress rather than with psychopathological 
symptoms, and side effects [16, 17, 24, 51]. 

• Psychopathological symptoms explained a relatively small proportion of the 
variance in HRQL scores among people with depression or anxiety disorders 
[116]. 

• Some temperament traits, which are not necessarily part of the deterioration 
process of the illness, are significantly associated with HRQL in schizophrenia 
[95]. 

• Logistic regression analysis with stress process-related variables, symptom sever- 
ity, demographic and background data of SZ patients at initial examination (1st 
model) and at 2-year follow-up examination (2nd model) was applied to search 
for predictors of severe HRQL impairment. Table 7.4 presents a summary of 
the regression analysis for two groups of patients: those with severe impairment 
versus those with mild or no impairment. The 1st model indicates 6 significant 
predictors: three negative (emotional distress, somatization, and age), and three 
positive (self-esteem, self-efficacy, and social support). The 2nd revealed only 
three significant predictors of severe HRQL impairment syndrome (emotional 
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Table 7.4 Summary of logistic regression analysis for discrimination between severe and mild 
quality of life impairment in schizophrenia patients (follow-up sample, n = 148) [17] 

Regression model |3 a x 2 P Last R 2b 



Initial examination (1st model) 

Intercept -3.89 8.3 0.004 0.0351 

Emotional distress -0.75 5.8 0.016 0.0247 

Somatization -0.81 6.2 0.012 0.0263 

Self-esteem 0.13 6.1 0.013 0.0258 

Self-efficacy 0.12 16.1 0.001 0.0658 

Social support 0.02 4.4 0.035 0.0189 

Age at examination -0.04 4.9 0.027 0.0208 

Severe HRQL impairment =117 patients, mild - 120 patients. 

Model's properties: R 2 = 0.36, df = 6, x 2 = 130.9, p < 0.001; correctly classified = 79.2% 
Follow-up examination (2nd model) 

Intercept -3.97 4.6 0.032 0.0310 

Emotional distress -1.22 9.4 0.002 0.0613 

Self-esteem 0.16 3.9 0.049 0.0262 

Self-efficacy 0.11 7.2 0.007 0.0478 
Severe HRQL impairment = 58 patients, mild - 90 patients. 

Model's properties: R 2 = 0.37, df = 3, j 2 = 85.7, p < 0.001; correctly classified = 81.8%. 



a P is the estimated value of regression coefficient that was calculated using the Newton-Raphson 
method to solve the nonlinear, maximum likelihood equations. 

b Last R 2 reflects the amount that this variable adds to the overall R 2 when it is added to the logistic 
regression equation. 

distress, self-esteem, and self-efficacy). Both models correctly classified about 
80% of the patients as being severely impaired versus those with mild or no 
impairment. Symptom severity did not reach a significant level in these prediction 
models [17]. 



Thus, according to our hypothesis, the HRQL deficit in FP refers to the vulnerabil- 
ity to illness, and, consequently, should be viewed as a definitive expression or a 
particular syndrome, such as psychopathology or cognitive impairment. The stress- 
vulnerability model postulates the vulnerability to illness as stable, enduring, and 
largely attributable to genetic and environmental factors [118-120]. Greater vulner- 
ability is associated with higher risk for developing FP, but the actual expression of 
this predisposition depends on a host of personal and environmental factors, some 
of which are noxious, while others are protective. It is the interaction of vulnerabil- 
ity, stressors and protective factors that influences both the onset and the course of 
the disorder. 



Conclusions and Future Directions 

There is growing interest in HRQL impairment among persons with FP that provides 
new insights and challenges for understanding and treating severe mental disorders. 
In recent years there has been an exponential rise in the study of HRQL of FP 
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leading to a torrent of information, sometimes conflicting, regarding various HRQL 
associations with the exceedingly heterogeneous FP symptoms. This chapter is 
focused on findings from the Shaar Menashe Longitudinal Study of Quality of 
Life, the Distress/Protection Vulnerability model and HRQL presentation in FP. The 
Distress/Protection Vulnerability model [106] suggests that (Fig. 7.4): 

• HRQL impairment is a particular syndrome observed in severe mental disorders. 
This syndrome occurs before the first psychotic episode and persists throughout 
the course of FP. It involves every aspect of quality of life and has an important 
impact on long-term social and occupational outcomes. 

• This syndrome is an outcome of the interaction of an array of distressing factors, 
on the one hand, and putative stress process protective factors, on the other hand. 

• HRQL impairment increases if distressing factors overweigh protective factors, 
and vice versa. 

• There are primary and secondary factors. Primary or vulnerability related factors 
are those usually considered inborn or personal characteristics, while secondary 
factors are related to the illness and the environment [91]. Such primary fac- 
tors as harm avoidance, high levels of neuroticism, poor coping skills, elevated 
emotional distress, emotion-oriented coping, and weak self-constructs [121-123] 
might lower the vulnerability threshold, and, consequently, result in severe HRQL 
impairment. Secondary factors influence HRQL impairment via primary factors. 
Identified factors can potentially be ameliorated thereby enhancing the well being 
of FP disordered patients. 

Integration of the quality of life and neurobiological investigations may provide 
new vistas for the HRQL impairment syndrome in mental disorders and may lead to 
improved understanding of FP and more effective treatment decisions. Nonetheless, 
many issues warrant further investigation. The primary question is how to integrate 
the quality of life and neurobiological investigations in FP? What are the diagnos- 
tic implications? Finally, do we offer pharmacological treatment targets for HRQL 
impairment? Perhaps it would aid us in the selection of a specific treatment modality 
(pharmacological, psycho-social, cognitive remediation etc.) in accordance with the 
specific HRQL domains? We leave these various reflections unanswered for now as 
we await future study and deliberation. 
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Appendix 1: Quality of Life Enjoyment and Satisfaction 
Questionnaire - Abbreviated Version (Q-LES-Q-18) 

This questionnaire is designed to help assess the degree of enjoyment and satisfac- 
tion experienced during the past week [50] . 



Not at Often or Frequently 

all or most of or all the 

Never Rarely Sometimes the time time 





During the past week how much of the time have you. 








(1) 


Felt at least in very good 1 


2 


3 


4 


5 




physical health 










(2) 


Been free of worry about your 1 


2 


3 


4 


5 




physical health 










(3) 


Felt good physically 1 


2 


3 


4 


5 


(4) 


Felt full of pep and vitality 1 


2 


3 


4 


5 


(5) 


Felt satisfied with your life 1 


2 


3 


4 


5 


(6) 


Felt happy or cheerful 1 


2 


3 


4 


5 


(7) 


Felt able to communicate with 1 


2 


3 


4 


5 




others 










(8) 


Felt able to travel about to get 1 


2 


3 


4 


5 




things done when needed 












(walk, use car, bus, train, or 












whatever is available as 












needed)? 










(9) 


Felt able to take care of 1 


2 


3 


4 


5 




yourself? 












The following questions refer to leisure time- activities such as watching T.V., reading the 




paper or magazines, tending house plants or gardening, hobbies, \ 


going 


to museums or the 




movies, or to sports events, etc.? 










(10) 


How often did you enjoy the 1 


2 


3 


4 


5 




leisure activities? 










(11) 


How often did you concentrate 1 


2 


3 


4 


5 




on the leisure activities and 












pay attention to them? 










(12) 


If a problem arose in your 1 


2 


3 


4 


5 




leisure activities, how often 












did you solve it or deal with 












it without undue stress? 












During the past week how often have you. . . 








(13) 


Looked forward to getting 1 


2 


3 


4 


5 




together with friends or 












relatives? 










(14) 


Enjoyed talking with 1 


2 


3 


4 


5 




co-workers or neighbors? 










(15) 


Felt affection toward one or 1 


2 


3 


4 


5 




more people? 










(16) 


Joked or laughed with other 1 


2 


3 


4 


5 




people? 
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(continued) 



Not at Often or Frequently 

all or most of or all the 





Never 


Rarely Sometimes the time time 


(17) 


Felt you met the needs of 1 


2 3 4 5 




friends or relatives? 






Taking everything into consideration, during 


; the past week how satisfied have you been 




with your. . . 




(18) 


Medication? (If not taking any, 1 


2 3 4 5 




check here and leave 






item blank) 





Appendix 2: Distress Scale for Adverse Symptoms (DSAS) 

The scale consists of 22 drug induced adverse symptoms, each to be rated on 5 -point 
scale of intensity. For each symptom, please mark the rating that best describes 
the patient's current status, and ask how much discomfort (subjective distress) that 
symptom has caused the patient during the past week including today. Use following 
scale: 0 - absent or questionable; 1 - mild; 2 - moderate; 3 - marked; 4 - severe 
[16, 24,61]. 



Subjective 





Symptom 


Symptom intensity 


distress 


1 


Headache 


0 1234 


0 1234 


2 


Fatigue 


0 1234 


0 1234 


3 


Nervousness 


0 1234 


0 1234 


4 


Dizziness 


0 1234 


0 1234 


5 


Sleep disturbances 


0 1234 


0 1234 


6 


Somnolence 


0 1234 


0 1234 


7 


Tremor 


0 1234 


0 1234 


8 


Akathisia 


0 1234 


0 1234 


9 


Ataxia 


0 1234 


0 1234 


10 


Dyskinetic movements 


0 1234 


0 1234 


11 


Hypokinesia/Bradykinesia 


0 1234 


0 1234 


12 


Hypers alivation/ Dry mouth 


0 1234 


0 1234 


13 


Nausea/ Vomiting 


0 1234 


0 1234 


14 


Appetite disturbances 


0 1234 


01234 


15 


Gastric discomfort 


0 1234 


0 1234 


16 


Constipation/Diarrhea 


0 1234 


0 1234 


17 


Weight loss/ Weight gain 


0 1234 


0 1234 


18 


Tachycardia 


0 1234 


0 1234 


19 


Hypotension/ Hypertension 


0 1234 


0 1234 
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Symptom 


Symptom intensity 


Subjective 
distress 


20 


Polyuria/Disuria 


0 1234 


0 1234 


21 


Skin sensitivity/ Dry skin 


0 1234 


0 1234 


22 


Sexual dysfunction 


0 1234 


0 1234 



Scoring: 

Three DSAS indices related to adverse events were computed: 

Severity of Adverse Symptoms = AVERAGE (1:22) from "symptom intensity" 

Mental Distress Index = AVERAGE (1:11) from "subjective distress" 

Somatic Distress Index = AVERAGE (12:22) from "subjective distress" 

Global Distress Index = AVERAGE (1:22) from "subjective distress" 

Higher index scores indicate a greater severity of adverse events and higher distress 

levels are attributed to a given side effect. 



Appendix 3: Talbieh Brief Distress Inventory (TBDI) 

Below is a list of problems and complaints that people sometimes have. Read each 
one carefully, and select one of the numbered descriptors that best describe HOW 
MUCH DISCOMFORT THAT PROBLEM HAS CAUSED YOU DURING THE 
PAST MONTH INCLUDING TODAY. Place that number on the line to the right of 
the problem. Please do not skip any items, and print your number clearly [62-64]. 



How much were you distressed by: 

1 . Trouble remembering things 

0 - Not at all; 1 - A little bit; 2 - Moderately; 3 

2. Feeling easily annoyed or irritated 

0 - Not at all; 1 - A little bit; 2 - Moderately; 3 

3. Pains in heart or chest 

0 - Not at all; 1 - A little bit; 2 - Moderately; 3 

4. Feeling that most people can not be trusted 

0 - Not at all; 1 - A little bit; 2 - Moderately; 3 

5. Temper outbursts that you could not control 

0 - Not at all; 1 - A little bit; 2 - Moderately; 3 

6. Feeling lonely even when you are with people 
0 - Not at all; 1 - A little bit; 2 - Moderately; 3 

7. Your feelings being easily hurt 

0 - Not at all; 1 - A little bit; 2 - Moderately; 3 

8. Feeling that people are unfriendly or dislike you 
0 - Not at all; 1 - A little bit; 2 - Moderately; 3 

9. Difficulty making decisions 

0 - Not at all; 1 - A little bit; 2 - Moderately; 3 
10. Getting into frequent arguments 

0 - Not at all; 1 - A little bit; 2 - Moderately; 3 



Quite 


a bit; 4 


- Extremely 


Quite 


a bit; 4 


- Extremely 


Quite 


a bit; 4 


- Extremely 


Quite 


a bit; 4 


- Extremely 


Quite 


a bit; 4 


- Extremely 


Quite 


a bit; 4 


- Extremely 


Quite 


a bit; 4 


- Extremely 


Quite 


a bit; 4 


- Extremely 


Quite 


a bit; 4 


- Extremely 


Quite 


a bit; 4 


- Extremely 
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1 1 . Others not giving you proper credit for your achievements 

0 - Not at all; 1 - A little bit; 2 - Moderately; 3 - Quite a bit; 4 - Extremely 

12. Feelings of worthies sness 

0 - Not at all; 1 - A little bit; 2 - Moderately; 3 - Quite a bit; 4 - Extremely 

13. Feelings of guilt 

0 - Not at all; 1 - A little bit; 2 - Moderately; 3 - Quite a bit; 4 - Extremely 

During the past month, how often have you. . . 

14. Had attacks of sudden fear or panic? 

0 - never; 1 - almost never; 2 - sometimes; 3 - fairly often; 4 - very often 

15. Been bothered by feeling of sadness or depression - feeling blue? 

0 - never; 1 - almost never; 2 - sometimes; 3 - fairly often; 4 - very often 

16. Been bothered by nervousness, being fidgety or tense? 

0 - never; 1 - almost never; 2 - sometimes; 3 - fairly often; 4 - very often 

17. Felt useless? 

0 - never; 1 - almost never; 2 - sometimes; 3 - fairly often; 4 - very often 

18. Felt anxious? 

0 - never; 1 - almost never; 2 - sometimes; 3 - fairly often; 4 - very often 

19. Felt that nothing turns out for you the way you want it to, would you say. . . 
0 - never; 1 - almost never; 2 - sometimes; 3 - fairly often; 4 - very often 

20. Felt completely hopeless about everything, would you say. . . 

0 - never; 1 - almost never; 2 - sometimes; 3 - fairly often; 4 - very often 

21. Felt completely helpless? 

0 - never; 1 - almost never; 2 - sometimes; 3 - fairly often; 4 - very often 

22. Had times when you couldn't help wondering if anything was worthwhile any more? 
0 - never; 1 - almost never; 2 - sometimes; 3 - fairly often; 4 - very often 

23. Had trouble concentrating or keeping your mind on what you were doing? 
0 - never; 1 - almost never; 2 - sometimes; 3 - fairly often; 4 - very often 

24. In general, how satisfied have you been with yourself during the last month? 

0 - very satisfied; 1 - somewhat satisfied; 3 - somewhat dissatisfied; 4 - very dissatisfied 



Scoring (average): 
Obsessiveness 1,9,23 
Hostility 2,5,10 
Sensitiveness 7,8,12,13 
Depression 15,17,19,20,21,22,24 
Anxiety 14,16,18 
Paranoid Ideation 4,6, 1 1 
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Chapter 8 

Early Onset Schizophrenia 
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Abstract Early onset schizophrenia (EOS) describes onset of the first episode of 
psychosis before age 18 years. Such an earlier onset of symptoms is often associated 
with a severe and chronic course of the illness, a poorer prognosis and a poten- 
tially significant negative impact on recovery and rehabilitation. A recent emphasis 
on early intervention by utilizing the advances in neurobiological and psychoso- 
cial domains along with psychopharmacological effectiveness research in managing 
this chronic psychotic disorder is paving the way for a more rigorous study of 
this chronic disabling disorder. This chapter reviews recent literature on diagnos- 
tic assessment and management of schizophrenia when it strikes during formative 
years, and provides future directions for further research in the area. 

Keywords Schizophrenia • Early onset • Childhood onset • Prodromal phase • First 
episode psychosis • Typical and atypical antipsychotics 
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Introduction 

Schizophrenia is a chronic, heterogeneous disorder that constitutes a significant 
challenge not only for patients but also for family members, friends, and mental 
health professionals involved in the care of persons who suffer from this devastating 
illness. According to the DSM-IV TR [1], the usual age of onset of schizophrenia 
is from late teens to mid-30s. However, in a majority of cases, psychotic symp- 
toms come to the forefront during adolescence or young adulthood (ages 15-24). In 
fact, several studies have reported nearly one-third of patients with schizophrenia 
have their first episode of psychosis (FEP) before age 19 [2, 3]. The term "early 
onset schizophrenia" (EOS) is used to identify patients who develop FEP before 
the age of 18. The term "very early onset Schizophrenia" (VEOS) and "childhood 
onset schizophrenia" (COS) are used interchangeably to identify patients in whom 
the illness manifests before the age of 13. While VEOS is a rare phenomenon, with 
prevalence of about 1 in 10,000, EOS is more common with an estimated prevalence 
of 0.5% [4]. 

VEOS/COS is thought to be a more severe phenotype of schizophrenia with 
poor premorbid functioning, numerous developmental abnormalities, and stronger 
epigenetic, biological vulnerabilities to develop illness as compared to adult onset 
schizophrenia (AOS) [5, 6]. Since the age of onset of schizophrenia is earlier in 
males than females by about 5 years, there is often an over-representation of males 
in VEOS/EOS; however, this ratio evens out in epidemiological studies that analyze 
the sex ratio in adult patients with schizophrenia. Research indicates that while EOS 
may have a better prognosis than VEOS, both have poorer outcomes when com- 
pared to AOS [7] . While schizophrenia continues to be understood as an inevitably 
progressive, chronic, and debilitating illness, evidence from recent research rein- 
forces the importance of early identification and treatment of psychosis. Such early 
identification may not only shorten the psychotic episodes but may also alter the 
natural untreated course of the illness and thus improve prognosis [8]. This impe- 
tus towards early diagnosis and treatment of schizophrenia further underscores the 
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importance of a more sophisticated understanding of EOS. Furthermore, this also 
highlights several challenges in the assessment and treatment process of EOS that 
are discussed in the following sections. 



Symptoms and Diagnosis 

DSM-IV TR and ICD-10[9] do not differentiate between AOS and EOS or VEOS. 
Hence, essentially the same diagnostic criteria are applied during the evaluation of 
a child/adolescent or an adult with psychotic symptoms to confirm or refute these 
varied diagnoses of schizophrenia. Though it appears the broad subcategories of 
positive and negative symptoms as well as a decline in functioning hold true across 
the continuum, there are several subtle yet important differences in the symptom 
profiles of EOS/VEOS compared to AOS. These are largely dependent on the devel- 
opmental stage of the patient. EOS can either have an acute or insidious onset while 
VEOS is usually characterized by gradual onset [10, 11]. Patients with an insid- 
ious onset usually have a variety of non-specific symptoms often recognized in 
retrospect only late in the course of illness, especially with progression to a florid 
psychotic stage that is a significant deviation from normal functioning. These non- 
specific elements, often referred to as "prodromal phase symptoms" may include 
social withdrawal or isolation, irritability, bizarre idiosyncratic behaviors, decline 
in academic performance and/or personal hygiene, affective or anxiety symptoms, 
and changes in personality [12, 13]. In most cases, attenuated psychotic symptoms 
such as perceptual abnormalities, suspiciousness, ideas of reference, and changes 
in experiences of self, others or the world occur late in prodromal phase before the 
onset of florid psychotic symptoms [14]. In fact, the task force on DSM-V is debat- 
ing the inclusion of an "attenuated psychotic symptoms syndrome (APRS)" [15] as 
these might promote earlier recognition of symptoms, referral to appropriate treat- 
ment agencies, and possibly reduced burden of disease. A variety of similar concepts 
exist in the literature, including the "at-risk mental state (ARMS)", "psychosis risk 
syndrome (PRS)", "ultra high risk (UHR)" [16] and "clinical high risk (CHR)"; 
all of which aim at identification of subjects who experience sub-threshold psy- 
chotic symptoms or brief psychotic symptoms (lasting < 1 week) associated with a 
decline in functioning. These patients often have strong family history of psychosis 
and hence are at a high risk of developing psychotic illness. Early and success- 
ful detection along with intervention for such prodromal phase patients potentially 
might increase the likelihood of preventing or delaying onset of psychotic symp- 
toms. More importantly, such early detection may prevent a progressive decline in 
functioning that is associated with untreated course of illness. High degrees of clini- 
cal suspicion with early detection may also result in better prognosis [17]. However, 
even though the concept of Psychosis risk syndrome and the goal to delay, prevent 
FEP is very likeable, Yung et al state that several factors such as reliability, validity 
and cost-benefit analysis of this new proposed syndrome have to be properly studied 
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before adding this to the DSM-V [18]. Similarly, Correll [19] adds that while studies 
looking at PRS have yielded crucial information at research level, currently, there is 
not enough evidence to include this into clinical practice. 

Among the actual psychotic symptoms seen in EOS, auditory hallucinations are 
the most common perceptual abnormality which often begins as elementary sounds. 
Delusions are vague and not systematized or complex such as those seen in AOS 
[20]. Disorganized speech and behavior is also commonly seen in patients with 
EOS. It has also been reported that children with VEOS may have more visual hallu- 
cinations compared to adults with schizophrenia. However, the presence of negative 
symptoms and cognitive deficits at an early stage along with numerous premorbid 
difficulties such as anxiety or affective symptoms, history of substance abuse, and 
abnormal personality traits (such as schizotypal), often characterize EOS and VEOS 
[21, 22]. Furthermore, some of the non-specific prodromal symptoms in children 
with VEOS may overlap with autism spectrum disorders; in fact, many of these chil- 
dren are initially misdiagnosed as having pervasive developmental disorders. These 
details are discussed at length in another chapter in the book. Neurocognitive studies 
indicate that in adolescents with schizophrenia compared to control subjects, there 
is a large to moderate effect size impairment in IQ, attention, memory and executive 
function [23]. 



Etiology and Pathophysiology 

Schizophrenia is considered a heterogeneous group of disorders caused by a com- 
plex interaction of multiple genes, epigenetic, and environmental factors [24] that 
lead to variable presentations, courses and responses to available treatment options. 
Several studies of EOS compared to AOS have attempted to identify etiological 
factors of particular significance to each, but the difficulty of enrolling subjects 
from this patient population at an earlier stage of the illness has constrained sample 
sizes in most studies. However as a consequence of these efforts, several interesting 
pathophysiological changes and genetic abnormalities have been identified. A num- 
ber of maternal factors have been hypothesized to be critical factors in the future 
development of schizophrenia, notably hypoxia, malnutrition, infection, stress, and 
other effects on fetal development. However, not only are maternal factors not 
apparent in all patients with schizophrenia; furthermore, perinatal factors have not 
been shown to be as significant in EOS compared to AOS. Neuroimaging studies 
have shown that schizophrenia is associated with regional gray matter brain volume 
reductions irrespective of age of onset. In fact, multiple regional brain volumetric 
reductions have been described in schizophrenia at first diagnosis regardless of age, 
especially in temporal lobe [24]. These volumetric reductions in gray matter are 
hypothesized to be due to disruption of specific neurodevelopmental processes dur- 
ing adolescence. Shaw et al [25] note childhood onset schizophrenia is associated 
with a marked increase in rate of loss of cerebral gray matter during adolescence. 
Another interesting factor noted in patients with childhood onset schizophrenia was 
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the "the almost complete silencing of white matter growth" during adolescence. 
Addington and Rapoport [26] reviewed the role of genetics in COS and inferred 
that it is difficult to be certain that EOS is due to more penetrant genetic varia- 
tions. They did identify a higher occurrence of a variety of copy number variations 
(CNVs) in EOS when compared to AOS. These included 16pl 1.2 duplication, 
MYT1L duplication, NRXN1 deletion as well as genetic abnormalities such as 
45 X atypical/mosaic, 22qll deletion, and 47 XXX. Gothelf et al [27] looked at 
22ql 1 (Velocardiofacial syndrome) and reported COMT genotype, low IQ, anxiety 
or depressive symptoms and sub-threshold psychotic symptoms predicted a higher 
rate of emergence of psychotic illness in this patient population. Bennett exam- 
ined synapse formation and regression in schizophrenia and found synapse loss in 
dorsolateral prefrontal cortex (DLPFC) is about 60% in patients with schizophre- 
nia whereas it is about 30% in normal adolescents. The exact mechanism is not yet 
known but the "Disrupted in schizophrenia 1" (DISC 1) gene that encodes a scaffold 
protein, and Neuregulin 1 that is involved in expression and function of neurotrans- 
mitter receptors including glutamate, are involved in processes of synapse formation 
[28]. Walsh et al noted in patients with both AOS and EOS schizophrenia that 
microdeletions and microduplications (CNV) affect multiple genes involved in for- 
mation of neural pathways. Such microdeletion and microduplication effects could 
induce abnormalities in synapse formation, neural migration, and glutamate recep- 
tor signaling [29] . A link between cannabis use and psychosis has been researched 
over at least the last 15 years. In their extensive review, Moore et al [30] reported 
that it is difficult to provide a direct cause-effect relationship between cannabis and 
psychosis; nevertheless, report there is sufficient evidence that continued cannabis 
use - in combination with other risk factors - increases risk of psychotic illness and 
they caution adolescents and young adults against such substance misuse. 



Assessment 

Any child or adolescent initially presenting with psychotic symptoms should have 
a comprehensive evaluation to promote correct diagnosis. A detailed history should 
include information as to onset, course of symptoms, history of prodromal phase 
symptoms, premorbid abnormalities as well as personal and family history of neu- 
rological or psychiatric illness, especially first degree relatives with schizophrenia or 
affective disorders, especially bipolar disorder or major depressive disorder with or 
without psychotic features. The presence of substance induced psychotic symptoms 
is important in the differential diagnosis and thus, thorough exploration of any illicit 
substance or herbal use and a urine drug screen are indicated. A review of symptoms, 
with attention to symptoms suggestive of infection, seizure, neurological, metabolic 
and endocrine conditions, should be conducted. When evaluating a patient with FEP, 
it is advisable to obtain a brain MRI and electroencephalogram (EEG) in addition to 
blood tests such as complete blood count, complete metabolic profile and serum 
TSH. Clinicians should also consider pervasive developmental disorder, bipolar 
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disorder, major depressive disorder with psychotic features, post- traumatic stress 
disorder, and other anxiety disorders. In many instances, a provisional diagnosis of 
psychotic disorder not otherwise specified (Psychosis NOS) is used before collat- 
ing history from collateral resources and while waiting for results of investigations 
needed for conclusive diagnosis. 



Treatment 

Treatment of EOS is best accomplished by using a multimodal approach. Once the 
diagnosis of either AOS or EOS is established, treatment with antipsychotic medica- 
tion remains the cornerstone. Currently, atypical antipsychotics are first line agents 
for EOS. For use in adolescents with schizophrenia, the FDA approved risperidone 
[31] and aripiprazole [32] in 2007, then olanzapine [33] and quetiapine [34] in 
December 2009. As to the efficacy of atypical antipsychotics in EOS, there are only 
several short-term and a very few extended studies [4, 35]. 

The FDA approval of risperidone for schizophrenia in adolescents is based 
on two short term (6 and 8 week duration) randomized, double-blind, placebo- 
controlled studies using doses between 0.15 and 6 mg/day [36, 37]. In both studies, 
individuals in the risperidone group had a statistically significant decrease in the 
primary outcome measure - the Positive and Negative Syndrome Scale (PANNS). 
Adverse effects of risperidone at lower doses (< 3 mg/day) included dizziness, 
somnolence, and agitation. In the higher dose group (3-mg/day), there was an 
increased incidence of extrapyramidal side effects (EPSE), weight gain, and pro- 
lactin elevation (for further details, the reader is referred to other available resources 
[38]). Another pivotal multicentric, randomized, double-blind, placebo-controlled 
study [39] looking at the efficacy and tolerability of aripiprazole (either 10 mg or 
30 mg/day) in adolescents with schizophrenia, found both doses were well toler- 
ated and achieved statistical significance in reducing PANNS scores when compared 
to placebo. The most common adverse effects included extrapyramidal symptoms, 
somnolence, and tremor. There were no significant changes in glucose or lipid pro- 
files; of note, there was a decrease in prolactin levels from baseline seen with both 
the doses. The FDA approval of olanzapine was based on a 6- week randomized, 
double-blind, placebo-controlled trial in which olanzapine was found to be statis- 
tically significant and superior to placebo in the primary outcome measure, Brief 
Psychiatric Rating Scale (BPRS) and also in secondary outcome measures, includ- 
ing PANNS and clinical global impression (CGI) scales [40] . However, adolescents 
taking olanzapine were more likely than adults to experience weight gain, hyper- 
lipidemia, somnolence, and changes in the levels of hepatic enzymes. The efficacy 
of quetiapine in treatment of schizophrenia in adolescents (13-17 years of age) 
was demonstrated in a 6- week, double-blind, placebo-controlled trial [41]. In this 
study, subjects were randomized to three groups and received either quetiapine 
400 or 800 mg (initiated at 50 mg and titrated to target dose) or placebo. It was 
found that quetiapine was superior to placebo in reduction of PANSS total score 
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at dosages of both 400 and 800 mg/day. Safety and tolerability of quetiapine in 
adolescents was assessed in placebo-controlled trials in schizophrenia and bipolar 
mania. Interestingly, changes in blood pressure, >20 mm Hg systolic in 40.6% and 
>10 mm Hg diastolic in 40.6% of subjects treated with quetiapine were noted [35]. 
There was one reported case of hypertensive crisis in the open label continuation 
phase of the studies. 

In a recent review of EOS, Mattai et al [42] note a higher risk of EPSE, akathisia, 
prolactin elevation, sedation, and metabolic effects due to atypical antipsychotic 
therapy in adolescents than adults. In the landmark Second-Generation Antipsy- 
chotic Treatment Indications, Effectiveness and Tolerability in Youth (SATIETY) 
cohort study, Correll et al [43] found that increased weight gain occurred with all the 
four atypical antipsychotics (risperidone, olanzapine, aripiprazole and quetiapine) 
approved for use in adolescents. Variable but significant changes in lipid profile also 
occurred with the above agents. Correll [44] commented on the importance of the 
findings of a 10 year retrospective cohort study of children and adolescents exposed 
to antipsychotics conducted by Mclntyre and Jerrell and highlighted an increased 
risk of metabolic and cardiovascular adverse events. This was especially so when 
multiple antipsychotics were prescribed or when mood stabilizers and antidepres- 
sants were co-prescribed with antipsychotics. Hence, careful risk-benefit evaluation 
should be conducted before prescribing any antipsychotic. In addition, routine mon- 
itoring and active management of cardio-metabolic adverse effects should be a 
routine part of a clinic visits. Recently, a retrospective study using U.S. Medicaid 
claims data for atypical antipsychotics prescribed in patients aged 6-17 years, across 
three states, found children did not get recommended screening for metabolic syn- 
drome [45]. In a review of childhood-onset schizophrenia, Madaan et al [4] note 
that, while studies report efficacy of typical agents such as haloperidol, loxapine, 
thiothixene and thioridazine, high incidence of side effects such as EPSE, elevated 
prolactin, sedation, akathisia, dystonias, and tardive dyskinesia appear to almost 
preclude use of these agents as a first line among children and adolescents. 

However, the recently completed NIMH-funded Treatment of Early Onset 
Schizophrenia Spectrum Disorders Study (TEOSS), two atypical agents, olanzap- 
ine and risperidone were compared to one typical agent, molindone. Results of this 
study raise questions regarding the tolerability, safety, and efficacy of atypical agents 
in children and adolescents [46, 47]. After an 8 week initial "acute trial" [46], sub- 
jects continued in "maintenance trial" for up to another 44 weeks [47]. Risperidone 
and olanzapine did not demonstrate superior efficacy over molindone for early-onset 
schizophrenia while olanzapine resulted in more weight gain, increased lipids, and 
insulin levels than comparator medications. When compared to baseline, risperi- 
done was also associated with elevated prolactin levels and akathisia. Only 12% of 
subjects completed the trial on their originally randomized treatment. Furthermore, 
molindone was associated with an increase in total cholesterol, LDL cholesterol, 
insulin, alanine aminotransferase, and aspartate aminotransferase. These researchers 
concluded that there is a need for improved treatments for early-onset schizophrenia 
spectrum disorders. 
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Although clozapine is often considered a treatment of last resort, it has been 
efficacious in treating early onset schizophrenia [48]. Because of clinicians' con- 
cern regarding clozapine's serious adverse effects including agranulocytosis, and a 
reluctance on the part of patients and families for frequent blood testing, Kumra et al 
believe that clozapine therapy remains underutilized [49]. Despite some research 
indicating the probability of developing agranulocytosis in this pediatric sample 
being similar to adult population [50], more information is required in this area 
of research. 

In addition to the use of medications, psychoeducation is another essential treat- 
ment component. Psychoeducation of patients and family members is best tailored 
to needs on a case by case basis but concerns a variety of important topics includ- 
ing symptom identification and reduction, relapse prevention, role of psychosocial 
factors, and importance of medication adherence. The use of social skills training 
along with academic and vocational rehabilitation go a long way in re-integrating 
recovering patients in day to day living in community setting. In a 2 year follow up 
of EOS patients, Eack et al [51] applied cognitive enhancement therapy (CET) and 
noted early application of these techniques maybe an effective approach to reme- 
diate cognitive deficits in early schizophrenia. Furthermore, CET may help reduce 
disability in this population. 



Conclusion and Future Directions 

Schizophrenia is a complex, heterogeneous group of neuropsychiatric disorders 
and VEOS/EOS represents a particularly severe phenotype characterized by pre- 
dominance of cognitive deficits and negative symptoms emerging at an earlier 
stage, in addition to the more dramatic positive symptoms that typically bring 
this patient population into contact with treatment services. Comprehensive assess- 
ment to rule out other medical and psychiatric disorders constitutes an important 
first step in management. Using psycho-educational approaches, an effort should 
be made to engage the patient and his social supportive network in treatment 
as this is a critical factor to sustain long term treatment. At present, atypical 
antipsychotic agents form the cornerstone for treating positive symptoms of early 
onset schizophrenia, even though their long term use has inherent risk of both 
metabolic syndrome and extrapyramidal adverse effects. Significant unmet needs 
persist for demonstrably safe and effective treatments for negative symptoms and 
cognitive deficits in youth (and, indeed, adults). In a descriptive review, Townsend 
and Findling [52] weigh metabolic and cardiovascular risks associated with atypi- 
cal antipsychotics against negative consequences of untreated schizophrenia. They 
conclude that, at present, the most effective treatment choice for adolescents with 
schizophrenia is to treat with atypicals even while aiming to minimize risks asso- 
ciated with drug treatment via promotion of healthy lifestyles, education, regular 
monitoring, and early recognition and treatment of cardiovascular and metabolic 
problems. 
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The future is one of much optimism as to more timely intervention and treatment 
of early onset schizophrenia. While the first step would involve consolidating the 
current knowledge base to promote early recognition and treatment of VEOS/EOS, 
future phases of research should address novel avenues such as identification 
of biomarkers for conversion to psychosis, exploration of newer pharmacologi- 
cal agents with efficacy for negative symptoms and cognitive deficits, means that 
lessen side effect burdens and, optimally, those that afford neuroprotection. Further 
research to help reach more meaningful social and functional outcomes will also 
compare at risk subjects who develop schizophrenia despite early interventions to 
those who do not convert. 
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Chapter 9 

Prediction and Early Detection of First-Episode 
Psychosis 

Frauke Schultze-Lutter, Chantal Michel, Stephan Ruhrmann, 
Joachim Klosterkdtter, and Benno G. Schimmelmann 



Abstract It has long been known that first episode psychosis is generally preceded 
by a prodromal phase that can even last up to decades. Different conceptualiza- 
tions and models have been suggested during the last century. An early detection 
of first episode psychosis within this prodromal phase, however, was long thought 
to be impossible due to the assumed unspecific nature of complaints within the 
pre-psychotic period. This view has started to change during the last two decades. 
Since the late 1990s, increasing international research activities on an early detec- 
tion have resulted in first promising findings. Within this new area of research, two 
main approaches can be identified, the German basic symptom concept, first intro- 
duced by Gerd Huber, and the Australo-American ultra-high risk concept, originally 
introduced by Patrick McGorry and Alison Yung. Another important step was the 
shift from a prodrome focussed to a risk focussed approach. Meanwhile, results 
from several studies indicate that both concepts have the ability to define samples 
with a considerably increased risk for developing a florid psychosis. The chapter 
will introduce the early and current concepts and review the evidence provided by 
the available studies. 

Keywords First-episode psychosis • Prediction • Early detection • Prodrome • 
At-risk mental state • Basic symptoms • Ultra-high risk 
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CAARMS Comprehensive assessment of at-risk mental states 



CHR 


Clinical high risk 


COGDIS 


Basic symptom high risk criterion "cognitive disturbances" 


COPER 


Basic symptom risk criterion "cognitive-perceptive basic symptoms" 


COPS 


Criteria of Prodromal Syndromes 


DUP 


Duration of untreated psychosis 


EIPS 


Early initial prodromal state 


FEP 


First-episode psychosis 


FEPSY 


Friiherkennung von Psychosen 


LIPS 


Late initial prodromal state 


NAPLS 


North american prodrome longitudinal study 


PACE 


Personal assessment and clinical evaluation 


PANSS 


Positive and negative syndrome scale 


PI 


Prognostic index 


PRIME 


Prevention through risk identification, management and education 


RAP 


Recognition and prevention 


SIPS 


Structured interview for prodromal/psychosis-risk syndromes 


SOPS 


Scale for prodromal syndromes 


SPI-A 


Schizophrenia proneness instrument, Adult version 


SPI-CY 


Schizophrenia proneness instrument, child & youth version 


UHR 


Ultra-high risk 



Prevention of Psychiatric Disorders 

Both the World Health Organization [1] and the European Commission [2] have 
given the prevention of mental disorders high priority, because, in light of the cur- 
rent limitations in effectiveness of treatment modalities for decreasing disability due 
to mental and behavioural disorders, they consider prevention "the only sustainable 
method for reducing the burden caused by these disorders" [1, p. 13]. In addition, 
individuals and families affected by mental disorders, in particular by psychotic 
disorders, continue to suffer from intense and pervasive stigma and discrimination. 
At least partially, these result from the general perception of a lack of effective 
preventive or treatment modalities. Thus an effective prevention might positively 
alter these negative and rather fatalistic perceptions and hence change the way men- 
tal disorders are looked upon by society [1]. In pursuit of this aim, the conceptual 
framework of prevention by Mrazek and Haggerty [3] that pays special attention to 
the characteristics of mental disorders is mainly applied nowadays. At the general 
aim of reducing the incidence rate of the disorder, 3 approaches to prevention are 
distinguished therein: universal, selective and indicated prevention. 

While the universal and selective approach target populations with no signs of a 
mental disorder but, in case of the selective approach, with a known increased bio- 
logical and/or psychosocial risk of developing the disorder, the indicated approach 
targets populations that already show prodromal or subthreshold signs of the 
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disorder but do not (yet) meet diagnostic criteria. This focus on persons already 
suffering from mental problems brings about two main advantages, in particular 
in infrequent disorders with prolonged prodromes like psychoses: First, from a 
research point of view, the resulting risk enrichment that allows the observation 
of sufficient numbers of transitions to the full-blown disorder within the gener- 
ally restricted time frames of early detection and/or intervention studies. Second, 
from a clinical point of view, persons with first signs of mental disorder are more 
likely to seek help and, consequently, to come in contact with specialized services. 
Therefore, an indicated approach has been predominately followed in the prevention 
of mental disorders, particularly psychoses [4]. Despite these considerable advan- 
tages, however, it was also argued that a universal or selective prevention targeting 
rather general risk factors, such as functional, emotional and behavioural distur- 
bances [5], not specific to a single mental disorder might nevertheless be efficient 
strategies for reducing the incidence of mental disorders as a whole [5-7]. 



The Prodrome of Psychosis 

In medicine, the term "prodrome" (Greek: Ttp68po|jio^; precursor) describes the 
early phase of an illness, in which unspecific and early symptoms occur that herald 
the future illness before it develops into its full-blown clinical picture, i.e., before 
its diagnostic criteria are met. Therewith, strictly speaking, a prodrome can only 
be assessed and determined in retrospect, after the onset of the first episode of the 
disorder. Hence first descriptions and models of the prodrome of psychosis, par- 
ticularly schizophrenia [8-31], mainly relied on the retrospective examination of 
patients with the manifest disorder. 

Descriptions of schizophrenic psychoses have noted a prodromal phase of 
considerable length, which already results in deficits in psychosocial function- 
ing, i.e., in a "kink in the life line" [32], before the onset of positive psychotic 
symptoms, ever since their first description as "dementia praecox" by Kraepelin 
[33]; and the prodrome is explicitly allowed for as part of the time criteria of 
schizophrenia in DSM-IV [34], though not ICD-10[35]. A first methodologically 
thorough retrospective study of the prodrome of first-episode schizophrenia, the 
Age-Beginning-Course study [36], conducted between 1987 and 1989 in a semi- 
rural German area, confirmed early clinical observations by showing a prodromal 
phase of 5 years on average in 73% of the 232 inpatients along with an onset of 
first psychosocial deficits and delays already more than 1 year before the onset of 
first positive symptoms. Nearly 15 years later, these findings were largely corrobo- 
rated by a second German study on 128 inpatients with non-affective and affective 
first-episode psychosis (FEP), mainly schizophrenia [37]. Therein, even 98% of 
the FEP patients reported a prodrome of at least 1 -month duration and of nearly 
6 years on average. Further, both studies reported a mean duration of untreated psy- 
chosis (DUP; time between onset of first psychotic symptoms and of first inpatient 
treatment for psychosis) of slightly more than 1 and 2 years, respectively [36, 37]. 
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First and foremost conducted in the 1990s, a multitude of studies on DUP and 
outcome evidenced extensive DUP and a discrete association between the length of 
DUP and various measures of poor outcome [38-40]. The, compared to adult-onset 
psychosis, much extended DUP has also been assumed to underlie the frequently 
reported more unfavourable course of early-onset psychosis [41]. Further, negative 
associations with favourable outcome were likewise found for the total duration of 
untreated illness, including the prodrome [42], as well as the duration of untreated 
prodromal symptoms itself [43]. 

The findings of an early onset of functional deficits and of the unfavourable 
effects of treatment delay that had started to accumulate in the 1990s gave great 
impetus to preventive efforts in FEP. To the majority of researchers and clini- 
cians, such efforts had long appeared fruitless for the alleged unspecific nature of 
prodromal symptoms, though the possible benefits of an early detection and inter- 
vention had early and repeatedly been voiced: e.g., in 1932, the German psychiatrist 
Wilhelm Mayer-Gross "wondered why, hitherto, one has so infrequently made use 
of the impressive experience that is represented by the first irruption of a thought 
disorder, a decrease in activity, an aberration in sympathy and other emotions into 
the healthy personality" ([8, p. 296]; translation by FSL), while, already in 1927, 
the American psychiatrist Harry Stack Sullivan had critically observed that "The 
psychiatrist sees too many end states and deals professionally with too few of the 
pre-psychotic." [9, p. 135]. 



Prediction of First-Episode Psychosis 

The presumed unspecific nature of prodromal symptoms, however, had also been 
challenged early. In 1957, the Scottish psychiatrist Hunter Gillies expressed his con- 
viction that the early symptoms were "more specific than it would at first appear." 
([44, p. 47]). To him, thought, affective and volitional disorders as well as autistic 
withdrawal represented "the most pathognomonic signs. But they must be looked 
for. During a lengthy interview they may emerge once only, or not at all. [. . . ] 
The early case does not show these [authors' comment: Bleuler's secondary symp- 
toms, i.e., positive symptoms] often, except in an embryonic form, and when they 
are present the diagnostic is obvious. [. . . ] It is, therefore, to the primary signs 
[authors' comment: Bleuler's primary symptoms, i.e., negative symptoms], and to 
the non-specific signs that precede even the primary signs, that we must direct our 
attention." [44, p. 50]. 



Prodromal Criteria of the DSM-III and Its Revision 

Despite the generally assumed unspecificity of prodromal symptoms of FEP, an 
attempt to define a prodromal phase of schizophrenia was made based on an 
expert consensus decision of the American Psychiatric Association in DSM-III and 
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DSM-III-R [45, 46]. The DSM-III-R provided a list of 9 symptoms in its descrip- 
tion of prodromal and, simultaneously, of residual symptoms of Schizophrenia. 
These were attenuated forms of negative symptoms and of positive symptoms, the 
latter corresponding to the respective criteria of Schizotypal Personality Disorder 
in DSM-III-R and DSM-IV (Table 9.1). In case of the occurrence of 2 of the 9 
prodromal symptoms for at least 6 months and of the additional presence of psy- 
chotic symptoms during this time for at least 1 week (note: in DSM-IV, a duration 
of psychotic symptoms of 1 month, or less if successfully treated, is required for 
the diagnosis of Schizophrenia), the diagnosis of "prodromal" Schizophrenia was 
given [46]. 

Most DSM-III-R prodromal symptoms, i.e., symptoms 1-6 and 9 (Table 9.1), 
were completely based on observable behavioural changes. Further, the seventh pro- 
dromal symptom, although requiring the presence of unusual thought content, also 
required this to influence behaviour, thus an observable element was again neces- 
sary. Subjective disturbances were not taken into account, as the inclusion of mainly 
observable phenomena in this operationalization of the schizophrenic prodrome was 
intended to increase the reliability of the diagnosis [47] . 

Subsequent studies of the specificity, prevalence and reliability of the DSM-III-R 
prodromal symptoms, however, showed discouraging results [49-55]. And in 1996, 
the Melbourne workgroup of Patrick D. McGorry concluded that the decision to 
not continue prodromal criteria in DSM-IV was justified not only for their unclear 
validity and specificity as well as their partly unreasonably high prevalence in non- 
psychotic samples but also for the relative unreliability of their assessment [51]. 
They reasoned that other prodromal symptoms as already suggested by other authors 
(a review was given by Yung and McGorry [56]), "when taken in concert with one 
another, may have greater sensitivity and specificity, and more importantly, greater 
positive and negative predictive powers for psychosis, but obviously more empirical 
work needs to be undertaken as regards such symptoms." [51, p. 503f]. 



Ultra-High Risk Criteria 

As a direct result of their studies of the DSM-III-R prodromal symptoms, the 
Melbourne group of the "Personal Assessment and Clinical Evaluation" (PACE) 
clinic [57] gradually developed the "ultra-high risk" (UHR) criteria [4, 48] 
(Table 9.2). Thereby, they aimed "to identify people with high likelihood of tran- 
sition to psychosis within a follow-up period of 12 months" [4, p. 14]. Their studies 
resulted in the formulation of 3 different sets of criteria, which - though in differ- 
ent operationalization - have been most widely used in the early detection of FEP 
(Tables 9.2 and 9.3): 

1. attenuated psychotic symptoms (APS): experience of subthreshold, attenuated 
positive psychotic symptoms including schizotypal symptoms (Table 9.1) 
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Table 9.1 Comparison of the prodromal symptoms of schizophrenia according to DSM-III-R, cri- 
teria of schizotypal personality disorder according to DSM-IV and attenuated psychotic symptoms 
(APS) according to the UHR criteria [4, 48] 



Prodromal/residual 
symptoms of 
schizophrenia 
according to 
DSM-III-R 



Diagnostic criteria of 
schizotypal personality 
disorder according to 
DSM-IV 



APS of the UHR criteria 



(1) Marked social isolation 
or withdrawal 

(2) Marked impairment in 
role functioning 

(3) Markedly peculiar 
behaviour 

(4) Marked impairment in 
personal hygiene and 
grooming 

(5) Blunted or 
inappropriate affect 

(6) Digressive, vague, 
overelaborate, or 
circumstantial speech, 
or poverty of speech, or 
poverty of content of 
speech 

(7) Odd beliefs or magical 
thinking (incl. ideas of 
reference) 



(8) Unusual perceptual 
experiences 

(9) Marked lack of 
initiative, interests, or 
energy 



(8) Lack of close friends or 
confidants other than 
first-degree relatives 



(7) Behaviour or appearance 
that is odd, eccentric, or 
peculiar 



(6) Inappropriate or 

constricted affect 
(4) Odd thinking and speech 

(e.g., vague, circumstantial, 

metaphorical, 

overelaborate, or 

stereotyped) 

(2) Odd beliefs or magical 
thinking that influences 
behaviour and is 
inconsistent with 
subcultural norms 

(1) Ideas of reference 

(excluding delusions of 
reference) 

(3) Unusual perceptual 
experiences, including 
bodily illusions 



(5) Suspiciousness or paranoid 
ideation 

(9) Excessive social anxiety 
that does not diminish with 
familiarity and tends to be 
associated with paranoid 
fears rather than negative 
judgments about self 



(5) Odd thinking and 
speech 



(2) Magical thinking 
(incl. grandiose ideas) 



(1) Ideas of reference 



(3) Perceptual 
disturbance 



(4) Paranoid ideation 



9 Prediction and Early Detection of First-Episode Psychosis 



"S3 



£ 5 g 5 



Oh 



CD 43 ^ 



a 8 

Oh O 



P ° u .9 



) CO O 

»h .23 

° s 

rH ^ 

^ .t3 ° 

o 15 ^ 



CD ~ CD 

a 

CD 



o .o 



_ SO 

Oh C 
s-h cd 



U 

- 0) 

o cl 

CD ^ 

sj 

S CO 



WD 



O 

o 
o 
03 

fi 

o 



fa T 1 ^ 



8 Q 

ft W 



5 



^85 



© S 



^ si 

03 x 



ft 



J CO 
CO 



fa 0) 
O ^ 

cd O 

ft X! 



a co 



e8 
= 
o 

CD 09 
CD Ph 



O co 



CD 



^ k 3 

O Ph 
X> ^PP 

E 1 



.2 S 
pp .9 



CO 

Ph 

< 



o 

ft 



S o ^ 

.sit 

9 ^ H 

.2 ta 3 

<W 08 O 

O flJ CO 

^ 03 _L 

fa *w a 

CD Q ^ 

bo C ^O 

CD Q 

Cd CO M 

a cd ca 



Oh 



.3 _q o cu 

rS 7:3 <D fa 

l) !h P 

9 f 9 a 

-2^ CD fa 

« 13 (4H ft 



13 .9 



*- 

o 



m a 03 -*■» 



111! 

I 9 £ 9 



h£ -a 5 9^9 



'"G =3 T3 

03 03 cd 03 

§ S S S 



IS 
03 
&> 

a* 

O Q, 

& | 

03 © 
0) 'O 
6S « 

WD S 

x s 



2 ° 

a |? 
§ g 

la 



g 6 

CD 

> 

O w 

CD g 

> | 
1 



CD 
CD 

ft w 

cc ^ Sh 

5_ bJQ CC 0) 

n d cd +j 

g .9 .g oT 

CD cd X 03 

^ O CD B 

ft^2 g S 

^ d ft — < 

ph CD E5 0) 

oo oT 



^3 



0) ^? CD C 



cd O 

CO 

CD Id 



cd CD 

a £ 



o 



o o 



S3 cd 

o 



o 

ft co 
" ft 



« c^ 
CD 03 

^3 CD 



CD 2 



^ fa o 

■M CD Vh 
00 ft W) 



o ^> ^9 

O '"IS CD ' — ^ 

O ^ CD fo 

^ ft ^ 

^ co ^ 

CD Co i 

0^ w cd 



214 



F. Schultze-Lutter et al. 



> 



I a 

o Ph 

23 h- 1 
i ftpQ 



a 3 
2 1 

pq .9 



\d 
d 
o 



C/3 
Oh 



d 13 

.£3 0) 



O W 

o 

CD 



CO 5/5 

O c^ 
O c3 



C rd 



sg cd -5 43 w> 13 



■3 J2 5 



<D ^3 
3 <D 

ct d 
4^ <d 

ft ^ 



03 co 

£ 2 

d £ 

.2 ^ 

,P co 

cd -- 



ftpn T3 



5 a -S 2 I 



^ a d 



o o 



^ co 

° S 

CD ten 

£ -2 



ft£ £ 

d I3 B 

S o ^ 
O U 



WD 



£ © ,2 o 43 



o 3 

O co 



13 ft ft o 7! 



g M ft 8 of S 



5 o c 

2 I * 

— :p Plh 

^ © P 

S f! In 

a a o 



co" S 



d 

3 



-d ^ , 
^ 5h O 

CO ft <4H 

2 

g 



5-H ^ 



ft 



CD .2 



d ft .d 

u d S 
tl r O 

CD .d 43 
ft o ^ 



, - Sh 
O 

3 ^3 



^ _H 

d c & 

W (D -d 



CD 

a 

a 2 



O hi 



^ 2 

co a 

ft 2 

-d o 



S P 



O ^3 d 



c3 



(N ^ 

ft CD 

^ c/5 



ON 
ON ON 



-d o 



o g 

p ft 

« Id 

«M CO 



° 

^ .1 

ft 

CD 

-d fa 

CD 13 

a o ; 



ft - 
.> 

T3 'co 

cu to 

•S 2 



H H J3 cn 
u h S ■• 



O cd ^ 

43 d i 

o o ^ 

"t3 ft 42 

'§ 

O 2 

2 s a 

W) 13 P 



.^H 4h CO 
fa CJ +^ 1=3 



1 1 „ 

— ^ — 

n .3 .2 

«-a s | 

g cu Q O 

S ^§ 1 5 

1-1 w .S o 

.t3 ^ o c 
+j s « 

§ 3 S f 
»2 cS eg a 

ft go o ^5 



o I 

-2 ^ 

in o 

fa S 




^ 5 

« S .a 

£ Q P 

£ .5 £ 
S 2 

§ l i 

^ x ft 



& d 



cu - d 



3 o 
ft .2 

s a 



s 2 ri y 

13 ^ 

1 a s ' S 

3 S s 43 



0) cd 

2 a 



CD 
t3 4^ 
13 13 
13 13 
O O 



<N m rt in >o 



2 <? o 

. in co 
X3 on I 

III 



Prediction and Early Detection of First-Episode Psychosis 215 



co co 
i u 

JO Q 



go 

Oh 
J 

PQ 

cn 

a 

o 

I 



PQ 



GO 
Oh 

< 

go 

a 

o 

I 



3 X> 

,3 0) 



2 "fi 5 

00 Oh W) 



C8 
3 

in 
3 

s 

3 
3 

O 

+ 



ca s x 

c +i CD 



2 «•> 

x O 

'"3 a) 

! 1 © 

c/2 X 

■ £ 03 

I 2 cS 



*- 

eg 

2 3 

C/2 

.3 3 «w <l> 



d 

Ph g 



0) ^CD 



C/2 



X C/2 

3 * 



35 O 

3 + 



3 

o o 



S 8 =5 



§•2 

C/2 3 

3 O 



3 3 

o .© 

CD *C/2 

55 fU 



3 

d 

W> 3 



73 b 



Oh 

CD CD 

3 3 

O 



'S .2 S 



o cX 

~§5 



^ -g ' 



d 



3 23 



3 

O 



O 
© © 

B * 

WD 

Ji 3 

pfi 3 

S c3 

3 fl* 

O -3 



3 Z< 

5 S 



eg 



S 3 

M C/2 



wd3 

3 Ck 

2 



o 



3 2 ° -3 



o 



cd 

Oh .„ 
N £ 

is ° 

GO Q 



0) o 
<D V3 



£ld £ 
2 Oh oo Q 



o 

Oh 



-3 2 



cd 



3 iS £ 

3 4> o 



-3 03 



^ O 



-3 ^ ^2 

^ g § 

£ 3 

, 2 

bo 





























a 


o 


i 


<D 






d 




"d 




_o 






d 


o 


CD 


d 


a 


a 



WD ^ 

3 +j 3 g 

< a - ■ s * b a 



y (U y 3 CM 

^ D 3 2 
i2 1—1 Cm ^ 
3 2 d 

• s 1 -fi 



c« 3 



IT O 
o d 



08 .S 



S o 



o .s 



^ 3 

d ^ 



o 
+ 



= C -3 

CD O 



3 

3 5 



a b • 2 



d bo ^ 



Q -h b cd 



.a ^ 
-a ^ 2 

r=i R 2 '3 s 



03 toO O c3 x3 

o 



2 S 



— <N m in 



3 GO 
^3 

cd 

X5 U 



o 



a clh 

o PQ 



cd 



o o 

b a 

Q6? 



2 a ^ b 



Oh -Z3 



3 u 

Si 

Oh ^ 



£ g 

CD ^ 

CD 4-i CD 



f-1 CD 



2 ^ 



_ too 

■b CD 
O ^ 



3h ^ ^ 



too 'S 3 
3 3 O 

3 .s t3 

d ^ cd 

3 3 

Hh 'q 



13 5 j 

& 3 3 

too^j .2 

•3 3 -a 

H H 0 



o 

<N 

<+h 3 

O .O 

CD "<*2 

O « 

en ^3 



CD 



! ^ O -3 

g 

■ in <n 



td p ^ <d 

• ^ m ^ Id 



•S R -3 3 



2 s 



Cm Cm 



O 



- — 1 <N CO xt - 



^d 

^ cd 



w 5 « 



0) 

-3 3 03 

s a si 

^ * 3 

cd ^ P3 

d ^ 5 

d ° 

§ « 53 

-d ^ -a 

° b s 



O ^3 
O s 



I 



d « § * 

« I -g <S 
til 

33 ^ Oh 
Ph 



216 



F. Schultze-Lutter et al. 




9 Prediction and Early Detection of First-Episode Psychosis 217 



43 ^ 
£ © 



a w 

© 73 
hh 



Oh ^ 

73 ^ 
Oh q© 



N j2 



0) c3 
P 3 



s 2 

p " 



j-H 03 

o 0) 

<-> S3 

o 



08 



© 03 

P i3 



-5 



# p. I 



H ^ 5 

=3 fl 

43 ^ H 

U 



42 



GO 
Oh 

PQ 

B 

o 

I 



PQ 



Oh 

< 

s 

O 




o 5 _L ^ 

^ t O ^ 

^ I O 3 

CO O r^H 

1 o I ^ -S 



• 3 ° ~ 

2 " B S 



,© 
2 



a 
o 

^sO © 

a - 

^ a 

fa * 

© WD 

1/5 O 

% <£ 



a ? 



Sh 

S © 

0) 73 



© g 

0) 42 

33 t/5 

s * 
s « 

© © 

a go 



©- T5 



73 - 
N 

1 § 





CD 






43 
















o 




13 


ale 




o 






© 






•S 




ek; 


tual 


43 


CD 


CD 
CD 




Oh 


CD 




CD 


Oh 




O 






per 


zed 


lea 




"© 


c3 


© 




»H 







03 

O O 

5/5 0 

ti 

CD 43 

© bfl 

CD © 



CD Q, 



CD 5 

73 r© 

O ^ 

• iH !/3 

Oh CD 

(D ^ 



CD 



© 

O . . 

g © 

g _o 

© a 

O O 

Dh & 

So O 



o 2 



» -© ss 



^ 2 - ? 

V 5 ° 33 
fa O u e3 

x g e3 w 
-© w o 

'OS* 

§«■§ 

Cm ©4 

© 0) 



O 



43 fl 

a 



w ^ -© © 

* fl N A 

ii S a fl 

- a c3 © 

P 



w .fl .22 

Sh 
fa 



CD ^ 
W) fl 



43 



WD 
fl 
O 



13 
s 



o w 
43 « 

1/2 r3 

43 * 

s ^ 

© "C 

^ >• 

W 0) 



Q, fl 

fl ° 

"I 

4^ « 

o3 a> 

vi 03 

42 O 

!■§ 

© 2 
w 13 

43 S 

©■ 2 
© S 
6 •§ 



'g •« 

1/5 2 Z, 
^ g « 

c © w 

?H Z X! 

© S 42 
x 42 

•43 * | 

C 13 43 

m ft g 

cm a> ft 
o « M 

S ft £ 

I a 
Is.. 
Ml 



QJ 



a 

fl 



fl WD © 53 -S 
t3 03 U 

Sh 
fa 



Eh" fl >> 

W) P fl 

3 ^ 

-2 WD 

Bh fl 

a a 



© 73 

^3 CD 



© H ° 

' CD S— i 
00 Oh bJO 



. 73 

r-H 0) CD 

2 ^ ^ 

CD "o 'O 

hn CD CD 

Oh Oh 

a c^j 



218 



F. Schultze-Lutter et 



al. 



M 

cd rd 

s -a 

i CD 



■E3 -R 



5; s 
R 0 ^ 

^ P^ 



^ R R% 



.2 v. 
•2 R 



Q S § G 

■S g £ R 



>3 



o 



(H IH J) O 

O a) Ph T3 



R rd 
Ph 



•3 5 .23 



co Q 



w 13 *t3 +-> 



CO 

^ o 



1* 

.5 a 

a 



8 a 



O S 



co 
O go 



.a 3 

CD w 

a a 

;d o 



*S R 
R "R 
O Rl 



2 s 



•53 "R ^ g 



s d 

Oh CD 



bp 2 
d - 



d S 



S 



oj d 



CO 

S 

■sl 

CD 

CD 4h 



j_i CD 

.IS 



o 

4 



O O *d CD 

O 4-1 d CD 

fi D ^ ft 

r- i d -rH CD 73 

f3 O p -Z3 <D 

. , C3 C3 rH 

8r 5 .§ a P. 



CD 



Oh Ph 







eek 


sly 










d 






3ms 


one 


aneo 


ion. 




1 




pont 


ccas 




>. 






0 




O 


less 


ms 


ery 




de 




0 
ft 


> 

CD 




ISO 


C 


ym 


on 




& 


CD 






CO 


CD 




73 


1 




ach 


^ 
ft 


an 


CD 




pq 









CO 



a 

o 

I 



c 2 ^ .a 5 



~R "5* 



^ a 



^ "R 
^ o o Q 



s s r 

a : 

R — v 

2 o 



H <>3 R t>5 



CD 



1 s 

d 

=5 5n 

« is 

0 -9 

1 o 

•s § 

CD 



a ^ 

H cd 

e a 



d CD CD^ 

2 o o 
-d bc-g 

cd .a 00 

C3 rj C8 

X) ^2 ce 

d =3 d 42 

CO O 33 

^ _o O " 



U 



05 d 05 cd 

3 ftT3 71 

d CD CD 

3 0.2 " 

d S d p 

O ft Cd I *M 

vo E?co 

13 13 * 

o M < 

u g o < 



I ^ - 
^ CD CD 



3 S £ 



CJ 

d 

CO 3 



d 

o 

■S d 

^ o 

d ^ 

§ a 

o 2 

d cd S 

CD ?h .2 

d o ^ 

g A 

43 CD o 

2 3 s 



t- 1 t« Ph ^ 



-d c3 

fiS O 05 -ft ri ^ 

d d X) d g d 



73 

l| 
|l 

16 



« C3 

*S 0 

CO o5 

^3 -° 

ft -d 

CD O 
CD CD 
CD 

« ft 
ft 



d 73 

^3 CD 
CD cd 

iff 

d 5 0 

■M CD Jh 

00 ft bfl 



73 

W ^H 

-d d 

. -2 

ft '05 

S-H 

d 5 

ft > 

d - 

d cvo o 

• S o 

^ 2 ^ 

z < 2 

d U ho 



9 Prediction and Early Detection of First-Episode Psychosis 219 



9 
■9 
9 
o 



ON 

1 



C go 

.a 3 

PP 

CD w 
.9 03 

II 

CD cs 
PQ ^ 



GO 

Oh 



9 73 

,P CD 



CD 2 



9 CD 8 
00 Oh bJO 



^3 « 



73 
73 



O Qj 

§ S3 

8 •§ 3 

o cs *i 

» 1 * 

fa £ £ 

g T5 O 

ft? tf ? 

P g fl 

S 2 



t/5 



c3 rv 

3 ^ 
ft 73 

CD CD 

O C/3 

CD 9 

^ ^ 5? 

o < 

! t3 U 



CD 



cj CD 



•9 O 



Oh 



Ctf) CD 



CO ^ 

b ST 

fa 



9 7d t« 

9 h & 

S ft o 

fl CD 

O X) 3 

CD C3 c/> 



o 

ft 

a 

« GO 



ft 

u 

if 



w £3 

# cu ^ S 

*C fa cS 

c« .9 'O 

-9 O .5 -9 



5 o 



3 9 
9 d 



9 

O 

s 



a 



© 
© 



o 

„ fa o 

O in 



9 

CD 



O 
O 



B 3 



i 



GO £ 



■a 

73 

o 



2 o 



• o b 
*3 S 9 S 



« .2 

O c3 



CD ft CD 
> II ft ' 



9 O 
2 9 

0 . S 

9 
O 

U 



o 
U 



GO 



CD o3 

a ^ 

CD 

co a 



co <£ 
o < 

CN U 

1 1 (Z2 

CD 



15 ll 5 



CD ^ 



^ CD 



8 8 
« o 



fa ^3 

^3 9 



,5n 5 & 

li d & 

, 5? o o 

> "-9 GO 

3 O M 

GO 9 9 



a ^ 

o .52 
ft P< 



o 

a 



a ^ 9 ^ 



o O 



a a o o c3 o 



g GO 

CD c3 

PQ fa 



"9 CD 

P 

2 ft 

o 9 



CD & 
CD CD 



CD CD 

-9 ^ 

CD a3 
b 5h 

f I 



- 9 0 ' 

p> 11 
o 10 



GO 



3 s 
^ < 
ft< 

u 



220 



F. Schultze-Lutter et al. 



1 >D 



CD 



O 



O C/3 



O 
Oh 



O Ph 

'§ p< 





? 


CD 


CO 


d 


2h 




o 


o 


a 

c« 






Oh Oh 


Sus 





CO 
03 I 

d 

O ca 



reS CO 



O 

U 



o 
o 



< 
< 

U 



<C CD 
Oh > 



CD ^ 

a is 



•S \J M 

-2 * S 
u 



O CO 













CD 


13 




a 


o 




CD 


subs 




requ 


t/3 












CD 






CD 


in 

1 


esho 




CO 


H 


N 


CD 


rg 


— 






O 


d 


d 


a 


CO 


o 













5 ^ fa Co 



5 8 -9 



£ o 

i o 

d 

o w 









CD 






d 

(D 


13 


_d 


e 








o 




d 


sho 


Ab 


g 




-d 


13 


ub 


Hh 

CD 


CO 


CJ 




Per 



i s 



13^ B 















d 




aj 


^d 


_d 


CJ 




CD 




pe 


'o 






X) 


2h 


CD 










qn 


W) 


CO 


O 








Di 



Oh o 



d Oh 

•d nj 

w ^ 
P^2 



Id Ph 



co 
-d i 

•5 ° 



.. >H 

W co 

U Ph 

Ph E 



T 



B5.SSS 

O O U o O 



S w & 

d < W 

CO Ph Ph 



d W co 

S U Ph 

3 < w 

X Ph E 



23 « Z 



O 

o 



-- ^ 

W co 

U Ph 

Ph E 



S Ph 

-3 O 
S U 

Dh w 



■S 5 



O CD ^ 

5 '3 O co 

d cj Qh 

^ Ph -d 

13 3 »a .2 



U 



o .y g co 
O 




o in 

S 1 

R CO 



Q O 



CO 
Ph 

< 

1 o i 

goo 

d -d rv 



9 Prediction and 



Early Detection of First-Episode Psychosis 



221 



& bJO 

z .a 

d a 

° s 



O 
O 



< 



W o 

^ P 



O 

U 



d £ 



I | | 

<+h > « Sh 

° H C £ 



o & 

d 5/3 

0) cd 



CD <D d Sa 

3 d 2 w 

u 5 o ft 



O _g 



" ° £ 



.a o c« 

^ <4H ^ S 



X) cr 



in 



G p 5 

CD S-h <h 



s-h cc CD 
CD CD CD 



• • CD g5 ^ 
W > CD ?h 



CD kJ 

. £ S3 



<D ft P 



O 
ft 



5h O 

S3 -8 
o 



15 CD 

£ ° 

o -d 

a d 

8,1 



5/3 O 

in a 
s « 



t/3 CD 

d i> (djo 
Q -T d 



CD 



d 

CD 

t-H 5/3 

CD CD 

Q S-H 



d ^ ^ ' 

a -a 3 

fo 13 ^ • 



Oh C 



d ft o 



O O d -d ^ 

03 U > O > S 

cd -d d S S 



CD 

d < 

cr b 

CD ,0 



222 



F. Schultze-Lutter et al. 



o 
o 
r i 



8 Ph 

3 o 
2 u 

Oh W 

CD 

a 

o 











idea 










d 




>, 
o 


ore 


_o 


ore 




u 


d 


cd 


"3 








sec 


*sO 


"o 


CO 


Ph 




Ph 


Per 




Hal 





23 i> 



CD w 

R in 

03 cd 

N O 

£ $ 

a ^ 



Co 13 Co 

i) 3j u 

I h u H 

' O Oh O 

! O «J o 

- x3 " 



d CD c/5 CD 
§ 6 13 d ^ 
B O O 03 O 



Oh Ph 23 W) 23 
<D X) b hO 



Al 



Al 



Al 



Al 



Al 



Al 



23 o o "O o 

P Q C/D C3 Q 



U Ph 
Ph E 



S w % 
d < w 

C/3 Ph E 



U Ph 
Ph E 



U Ph 
Ph E 



g Co 

*h .2 Sh 

^ 23 ° 

3 u ? 

£ > Ph 

| g 



go O 



O ^ 

CD 

-a 

CD - 
^ g 2 Sh 

S g 3 S 

Ph Oh CD Cu 

03 CC Oh 



£ ^ ^ — 

CD R 

d O CD 

5/3 ^ n 



O eg 



| -g g ^ 

& ^ ° - d 3 ° 

d ^ ^ Ph d O 

Oh ^ 1 

^ CD ^ 

CD .25 Ph 

»H ^—^ 



CD 



Jd ^ 

CD Ph 

Onpq 



H-H W 

PQ ^ -S 



a 

o 

Oh 



9 Prediction and Early Detection of First-Episode Psychosis 



O 
O 



< 
< 

w P 
W .2 

u ss 

Si 

<C a) 

Oh > 



n ^ 

-3 O 

a u 

Oh w 



U 



^ o p p 



<D CD 
CD t> 



Oh CD 



d o 
cr l 



CD 

> 2 

£ <D ^ 
Oh <4H 

- s I 

-§ ^ 



^ 1—1 £ 

a go- 
al 

Mr 

&a <— < Co 

°^ 

O <D M 
cc m 



IS 

g On 



t3 CD 



Vh ^ <-» 
Oh £ O 



< sh 

O i-d 

CO g CD 

d cih.S 

Oh « ^ 

P S d 



<Z) CD CO c/5 i— h 



ce O cN 

fci -S g ^ 

§ O ° S3 

O § O 03 

O P M Oh 

§ lo s 



CM) 



c3 JD O 



Q T3 ^ 

rVi .52 5^ 



CD 



CD 



fi "S3 § 

3 dn 3 

° 5 Q 

co d . . 

^ 'M >H 

kJ -d CO 

a, ^ 

E 



o3 go 

CD hJ 

_ O M 

-P ^ CO CD 

.1=} CO ■!=! (11 



«2 d 



^ ^ P o £ 



^ -d 



d 

§ & 

.1 8 



g I 



- a 

o G 



op > -P o 

a ^ ^ p o 
p ^ w a x3 



I si 



o 

_P 

"N co 

"i § 

03 

M CD 



g 

cd n 



224 



F. Schultze-Lutter et al. 



§ d — 
'E rt — ; 

o i — i & 



o 
o 
r i 



co 



2 



03 

§ CO" 

-5 O 

2 y 

Ph w 

o g 

c3 d 

"S3 2 

d 



U 



1 S 



d -d 

CC 03 O 



« 5 . 

^ ° 

CD .2 
Oh 



Q 



! O U 

1 -d t3 

> -. 00 
I Ph <d 



03 ^ 




cc 03 




03 Oh 




-d 




"S ° 


a 




rso 


vd -a 


03 O 


CD 


Oh CO 


Ph 



2 

> -d o 

°^ cv <-> 

^ n 5/3 

-S 5 CO 

^ 73 < 

° Ph 

■js o O 



03 O O O O O « O 

PhCOPhQcoco<£^£ 



73 


T3 




d 




CD 

d 




nd 


moi 


"S3 


,d 
d 


wil 


pre 


d 


mo 


rred 


£ 




03 


3 


fro 


lev 


for 


o 

O 



CO £ 

< ^ 
O o 

CO o 
H O o 



o o . 
-d =2 ' 

£^ 

3 § 

CD 

d ^ 

CD 

M O 

8 .a : 

ft ^3 

W) O 
CD c« 
^5 Sh 

O 

• d CD 
Ph 

Oh 



03 

CD 03 

CO ?h 

Ph £ 

O £ 

CD ^ 

d ^ 

0 S 



d P 



«tt £ d 



Crt (h 



ft > 8 



o ^ d 
^ 0 . d 73 



X3 O 



.2 



! CD O 

S ft a 



o ^ 

* o 

o ^ 

-d r ' 



cd 
"d 

d° ! 

"S cd a =g , 

« ^d 2 S 

r ^ ^ CD ^ 

8 « d -d 

^ 5 I B 0 

. — 1 ^ o -a -d 



S-H 

O . 



§ B 0 

§ § 2 § ^ 

oa -d ^3 -Jd ^ 

'S -d g d .23 

^ a S * g 

P H d ^ 



as 

CO 



S a 



> s ^> 



T3 

O 

^ 13 



a -s -d 53 



o 8 



q Ph 



Ph S (N ^ 



CD CD 



o o 



d ?3 CD U o 



Ph ^ 

C3 ^ 

-d o 



t+H ^ _d C3 



O 

2 .a a a 



CD 
CD 



-d ^ 



1 r-^( t« 

; 5 SJ. 

' Ph <N 



»5 , 1 CD rd 

d c3 O ^ 

■ J ^ rH 



■2 b g .a 

w u w ^ 

Ph Pi ft ^ 



2 

& 1 Oh 



CD - J3 



S-H CO +_i - M 

CD (j, d M Tl 



Ph © 



C3 Oh 

Ph 



85 



S o 



-d 7: " 



T3 -d 
Ph 



£■§ 

rd CD 

c3 s-h 
Ph «h 



o sh a be 

^ O O «J 
J ^ CD oa 



d o +2 
o CO 



: 



o5 2 

Ph d S 

o g 
cn d 



3 

U 

o 
d 
o 

1 



ri 

On 



9 Prediction and Early Detection of First-Episode Psychosis 



225 



2. brief limited intermittent psychotic symptoms' (BLIPS): frank psychotic symp- 
toms that last no longer than 1 week and remit spontaneously 

3. trait- state risk factors: presence of a risk factor of psychosis and a significant 
decrease in functioning. 

For the symptomatic assessment of the UHR criteria, the PACE group first 
used the DSM-III-R prodromal symptoms and next a combination of the "Brief 
Psychiatric Rating Scale" (BPRS) [61] and the "Comprehensive Assessment of 
Symptoms and History Interview" (CASH) [62, 63]. From 1999 to 2006, a spe- 
cialized instrument, the "Comprehensive Assessment of At Risk Mental States" 
(CAARMS) [64], CAARMS. Comprehensive Assessment of At Risk Mental States, 
Version December, 2006, unpublished, had gradually been developed to assess all 
relevant domains within one tool, i.e., symptoms, their intensity, frequency, duration 
and recency [64] (Table 9.2). 

Based on the Australian definition of the UHR criteria and modelled after the 
"Positive And Negative Syndrome Scale" (PANSS) [68], within the "Prevention 
through Risk Identification, Management and Education" (PRIME) clinic at Yale 
University, USA, the "Structured Interview for Prodromal Syndromes" (SIPS) along 
with its rating scale "Scale for Prodromal Syndromes" (SOPS) and, later on, the 
"Criteria of Prodromal Syndromes" (COPS; Table 9.3) was developed [69, 70] 
and recently published as the "Structured Interview for Psychosis-Risk Syndromes" 
(SIPS) [71]. Though the domains of negative, disorganized and general symptoms 
underwent significant changes from the second to the third version of the SIPS by 
changing from a frequency- to a symptom-based severity rating, the positive syn- 
drome section and, therewith, the assessment of UHR or COPS criteria has remained 
mostly unchanged. 

Although developed in close reference to each other, the UHR operationaliza- 
tions of the PACE and the PRIME group vary in some respects: Whereas the 
assessment of UHR criteria had earlier differed between the PACE criteria and the 
COPS mainly in terms of the maximum duration of presence of APS and BLIPS, 
with more emphasis on recency in COPS (Table 9.3), during the last couple of years, 
not only attenuated but also infrequent frank psychotic experiences are captured as 
APS in the CAARMS/PACE criteria (Tables 9.2 and 9.3), while these continue to 
be rated as BLIPS in the COPS. Furthermore, a significant decline in psychosocial 
functioning has newly been introduced as an obligate criterion of APS and BLIPS 
in the CAARMS. Comprehensive Assessment of At Risk Mental States, Version 
December, 2006, unpublished (Table 9.2). 

Transition Rates in UHR Samples 

While these differences in UHR operationalizations, which occur between centres 
and scales as well as within centres and scales over time, are often obscured in 
study reports by general descriptions of UHR criteria in terms of APS, BLIPS 
and "trait- state", they do seem to have an effect on transition rates. In a recent 
long-term follow-up of participants of PACE studies conducted between 1994 and 
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2006 [72] that used the UHR criteria valid at the time of first intake into a PACE 
study, significantly higher transition rates in patients recruited between 1994 and 
2000 compared to those recruited between 2001 and 2006 showed (Table 9.4). 

Studies conducted with the different PACE/CAARMS definitions of UHR cri- 
teria found 6-month transition rates to frank psychosis of participants not part of 
the treatment group of a pharmacological intervention study of between 10% [73, 
74] and 40% [4] and, weighted for the reported sample size but not controlled for 
overlapping samples, of 20.1% on average [4, 64, 73-77]. First year's transition 
rates varied between 12% [78] and 41% [48] and were 23% on average [48, 72, 
75, 76, 78, 79] (Table 9.4). For studies conducted with the SIPS, the reported 6- 
month transition rates were 46% [70] and 13% [90] with a sample-size adjusted 
mean rate of 14%. First year's rates ranged from 12% [88] to 54% [70] at an aver- 
age transition rate of 22% [70, 86-88, 90-92] (Table 9.4) that is almost equal to 
that of PACE/CAARMS operationalizations. Thus, irrespective of the variation of 
PACE/CAARMS criteria across time, the 2 main UHR operationalizations predict 
psychosis at an almost equal mean 12-month transition rate of 22 to 23%. 

Some differences between the 2 operationalizations, however, might exist with 
regard to the lag time to transition and long-term transition rates. The 2 large multi- 
sample studies of the PACE/CAARMS criteria [72] and the COPS [90] indicate 
that the rise in transition rates over time might be slower initially but steadier when 
applying the COPS, thus resulting in a transition rate of 35% at 30 months [90] using 
the COPS compared to 25% at 36 months and 29% at 60 months or later using the 
PACE/CAARMS criteria [72] (Table 9.4). Yet, differences in transition rates might 
not only be due to differences in the operationalization of UHR criteria, but also 
due to differences in exclusion and/or transition criteria (Table 9.6) as well as to 
other unsystematic sampling biases such as service utilization biases, e.g., towards 
persons of higher education and/or lack of migration background [108], variable 
treatments and unequal follow-up and/or drop-out rates. 

Another operationalization of UHR criteria that had only been used in two 
smaller intervention studies [65-67, 95] relies on the PANSS (Table 9.3). This oper- 
ationalization had led to 1-year transition rates in the control groups of 38% [95] 
and 29% [67], respectively (Table 9.4). 

UHR-Like Approaches 
Clinical High Risk Criteria 

A different UHR-related approach to an early detection of FEP, particularly 
Schizophrenia, was developed by the "Hillside Recognition and Prevention" (RAP) 
programme in New York [109] that operates within a child and adolescent psy- 
chiatric setting and only exceptionally takes in young adults above the age of 18. 
Dropping the trait- state criterion of the UHR criteria altogether, the "clinical high 
risk" (CHR) criteria are conceptually related to the neurodevelopmental model [110] 
and distinguish between 3 at-risk criteria operationalized by the SIPS: 
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1. CHR-negative: attenuated negative symptoms, i.e., at least 1 negative syndrome 
item of the SIPS with a score of 3-5 

2. CHR-positive: APS according to COPS (Table 9.3); additional differentiation 
between moderate APS (sum score of all SIPS positive syndrome items of 9 at 
most) and severe APS (sum score of all SIPS positive syndrome items of at 
least 10) 

3. "schizophrenia-like psychosis" (SLP): at least any 1 SIPS positive syndrome 
item with a score of 6 but not meeting DSM-IV criteria of Schizophrenia, e.g., 
BLIPS (Table 9.3), Psychosis NOS and Brief Psychotic Episode. 



It was hypothesised that Schizophrenia would rather regularly develop from CHR- 
negative via CHR-positive (APS) and SLP. In an observational study of the first 48 
RAP clients with at least 6-month available follow-up, this developmental model 
was supported: 1 of 14 subjects of the CHR-negative group developed moderate 
APS, 1 of the 19 subjects with moderate APS developed severe APS and another 1 
even progressed to frank psychosis after having developed severe APS; a third devel- 
oped psychosis from moderate APS without developing detectable severe APS prior 
to it. Further, altogether 7 of the 15 subjects with severe APS developed psychosis 
within an average 1-year period [94] (Table 9.4). In addition, in a sample of 26 SLP- 
subjects (12-22 years, mean: 16.2; 66% male) with a follow-up of at least 6 and 23 
months on average, a transition rate to Schizophrenia or Schizoaffective Disorder of 
27% showed [111]. Additional 3 subjects (11.5%) developed Bipolar Disorder with 
Psychotic Features. The transition rate, however, fell behind expectations for this 
assumed highest risk group, particularly as only 2 of those not making the transition 
(8%) retained their SLP status, while 6 (23%) improved to CHR-positive or APS 
level and 10 (38%) even to CHR-negative or no-CHR symptoms level [111]. 



FEPSY Criteria 

In the Basel "Friiherkennung von Psychosen" (FEPSY) study, criteria for an at- 
risk mental state (ARMS) following the UHR criteria [4] and results from the 
Age-Beginning-Course study [36] were defined according to the BPRS and distin- 
guish APS, BLIPS, genetic risk and non-genetic risk groups [99, 100] (Table 9.3). 
Compared to the BPRS-based definition of the PACE group [4] (Table 9.3), not only 
the additional risk factors but also the definitions of APS and BLIPS differ. In the 
FEPSY study, these mainly require a minimum score on the respective BPRS scales 
that is 1 point higher than required by the PACE criteria. In addition, according to 
the gender differences in age of onset of schizophrenia, the maximum age was set as 
below 25 years of age for men and below 30 years of age for women [99, 100]. In a 
first observation period of 2-5 years, 32% of the FEPSY at-risk persons developed 
a florid psychosis, 23% in the first year [100] (Table 9.4). 
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Basic Symptom Criteria 

A different approach to an early detection of FEP is based on the basic symp- 
tom concept [112], developed by Gerd Huber in the 1960s [16, 17, 113]. Basic 
symptoms (BS) are subtle, subclinical, self-experienced disturbances in drive, stress 
tolerance, affect, thinking, speech, perception and motor action that, by definition, 
do not occur as the result of a general medical condition or substance use including 
psychopharmaca. BS can be present before the first psychotic episode, between and 
after psychotic episodes, even during psychotic episodes themselves. They were 
thought to be the most immediate psychopathological expression of the somatic 
disturbance underlying the development of psychosis - thus the term "basic" 
[112]. BS were first operationalised as a semi-structured clinical interview in the 
"Bonn Scale for the Assessment of Basic Symptoms" (BSABS) [114]. Shorter ver- 
sions for adults and children and adolescents, respectively, i.e., the "Schizophrenia 
Proneness Instrument, Adult version" (SPI-A) [115] and "Schizophrenia Proneness 
Instrument, Child and Youth version" (SPI-CY) [116], were later developed from 
dimensional analyses [117,118]. While the BSABS only allows a rating of presence, 
SPI-A and SPI-CY also allow severity ratings according to the maximum frequency 
of occurrence within the past 3 months. 

BS are phenomenologically different from mental states known to the patient 
from what s/he considers his/her "normal" self and thus are clearly distinguishable 
from subtle disturbances described as traits in those at genetic high-risk [119, 120]. 
In addition, BS are phenomenologically clearly distinct from APS and BLIPS as 
they are not necessarily observable by others as are odd thinking and speech and 
formal thought disorders; and unlike schizotypal perceptual disturbances and hallu- 
cinations, BS are regarded by the patient as originating in him-/herself. Further, BS 
do not primarily affect thought content as do magical thinking, ideas of reference, 
paranoid ideation, suspiciousness, delusions and Ich-Stdrungen (i.e., thought broad- 
casting, insertion and withdrawal and delusion of alien control). Moreover, negative 
symptoms in their current understanding as functional and observable deficits [121] 
are also clearly distinct from phenomenologically similar BS, because BS do not 
have to be observable to others but can remain completely in the self-perception of 
the patient [112, 115, 116]. 

BS were first examined for their Schizophrenia-predictive value in the "Cologne 
Early Recognition" (CER) study [102, 122]. Therein, 385 patients who were pre- 
sumably in the prodromal phase of Schizophrenia were followed up on average 9.6 
(±7.6) years past baseline. By this time, 49% of the former patients who agreed 
to follow-up in — 160; 50 had not reported any BS at baseline) had meanwhile 
developed Schizophrenia. Only 2 of these had not reported any BS at baseline. The 
overall presence/absence of at least any 1 BS correctly predicted presence/absence 
of subsequent transition to Schizophrenia in 78.1% [102, 122]. 

From further analyses, 2 partially overlapping BS criteria for defining an ARMS 
of psychosis, primarily Schizophrenia, were developed [122]. The first criterion that 
consists of 10 cognitive-perceptive BS and is abbreviated as COPER (Table 9.5) 



9 Prediction and Early Detection of First-Episode Psychosis 



241 



Table 9.5 Basic symptom based definitions of an at-risk mental state of psychosis and their 
predictive accuracy in the CER study [3, 12] 



Criterion 



Predictive accuracy a 



Cognitive-perceptive basic symptoms (COPER): 
3 at least any 1 of the following 10 BS with a 
SPI-A/SPI-CY score of >3 within the last 3 
months and first occurrence >12 months ago: 

• Thought interference 

• Thought perseveration 

• Thought pressure 

• Thought blockages 

• Disturbance of receptive speech 

• Decreased ability to discriminate between ideas 
and perception, fantasy and true memories 

• Unstable ideas of reference 

• Derealisation 

• Visual perception disturbances (excl. blurred 
vision and hypersensitivity to light) 

• Acoustic perception disturbances (excl. 
hypersensitivity to sounds/noises) 

Cognitive disturbances (COGDIS) 

O At least any 2 of the following 9 BS with a 

SPI-A/SPI-CY score of > 3 within the last 3 

months: 

• Inability to divide attention 

• Thought interference 

• Thought pressure 

• Thought blockages 

• Disturbance of receptive speech 

• Disturbance of expressive speech 

• Unstable ideas of reference 

• Disturbances of abstract thinking 

• Captivation of attention by details of the visual 
field 



Sensitivity = 0.87 
Specificity = 0.54 
Positive predictive value = 0.65 
Negative predictive value = 0.82 
Positive likelihood ratio =1.89 
Negative likelihood ratio = 0.24 
Odds ratio = 7.86 
False positives = 23.1% 
False negatives = 6.3% 



Sensitivity = 0.67 
Specificity = 0.83 
Positive predictive value = 0.79 
Negative predictive value = 0.72 
Positive likelihood ratio = 3.94 
Negative likelihood ratio = 0.40 
Odds ratio = 9.91 
False positives = 8.8% 
False negatives = 16.3% 



a for B SABS -rating of presence, irrespective of recency and frequency. 



was based on findings on the predictive accuracy of single BS [102, 122]. The sec- 
ond was based on a methodological study of the same data in that a cluster of 9 
cognitive BS had repeatedly been selected as the most predictive of all 7 exam- 
ined clusters [123]. This cluster was called "Cognitive Disturbances" (COGDIS; 
Table 9.5) [122, 123]. 

In the matter of general predictive accuracy, the 2 criteria slightly differed in the 
CER study as COGDIS tended to be more conservative than COPER, i.e., to perform 
better in ruling in subsequent Schizophrenia at the cost of performing worse in ruling 
it out (Table 9.5 [122]). The transition rate throughout the average follow-up period 
of roughly 10 years was 65% for COPER and even 79% for COGDIS with the 
majority of transitions occurring within the first 3 years past baseline (Table 9.4). 
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In a second prospective study conducted with the SPI-A and with a systematic 
follow-up of 24 months [103] (Table 9.5), altogether 38% of the initially included 
146 at-risk subjects according to COPER developed a frank psychosis, mainly 
Schizophrenia, within 12.3 (±10.4) months on average (1-48; Median = 9). Thus, 
the positive results of the CER study were confirmed for the first years past base- 
line. This included the fact that, again, COGDIS appeared to be more specific but 
less sensitive than COPER (Table 9.4). 

Integrative Approaches 

Early and Late Initial Prodromal State Criteria 

Within the early detection and intervention projects of the German Research 
Network on Schizophrenia [124], the BS and UHR approach were combined to 
define an "early initial prodromal state" (EIPS) and a "late initial prodromal state" 
(LIPS). The EIPS criterion attempts to define an at-risk group at incipient but not 
imminent or immediate risk of psychosis and is defined alternatively by COPER 
and the "trait- state" criterion of the UHR criteria (Tables 9.3 and 9.5), with the 
peculiarity that the risk factor "Schizotypal Personality Disorder" was exchanged 
for "obstetric complications". In line with the initial description of UHR criteria 
as describing a most imminent risk of transition within 12 month, the LIPS crite- 
rion attempts to identify people at an imminent risk of psychosis and, alternatively, 
includes APS and BLIPS [125]. It was hypothesised that, following unspecific signs 
of the beginning psychotic disorder, EIPS would precede LIPS prior to the onset of 
the full-blown psychotic disorder [124-127]. 

Taking COPER as a measure for EIPS and APS as a measure for LIPS, this 
2-stage ARMS model was retrospectively examined in a sample of 128 FEP inpa- 
tients and broadly confirmed [37]. Further, it showed that both COPER and APS 
were frequently reported for their prodromal phase by FEP inpatients, thus showing 
excellent sensitivities for both criteria of 0.80 and 0.74, respectively, and even of 
0.87 for either one. This indicates that, in terms of sensitivity, both criteria would be 
suitable for the early detection of psychosis - even in the majority of FEP patients 
who do not seek help for mental problems prior to the onset of frank psychosis and 
accounted for 70% of the sample [37, 128, 129]. 

UHR-BS Criteria 

UHR and BS criteria were first combined alternatively to define an ARMS in the 
Cologne early detection and intervention centre (FETZ) where they showed a large 
overlap with UHR criteria as assessed with the SIPS [108]. Thereby, UHR criteria 
rarely occurred without COPER and/or COGDIS, whereas BS criteria occurred 
without UHR criteria in about 14% of at-risk patients. 
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Fig. 9.1 The risk stratification strategy, exemplified by the EPOS results [106]. Pi-category: risk 
class according to the prognostic score RR: relative risk for transition within 18 months related to 
the 12-month incidence rate in a UK general population sample of 0.035% for any psychosis [172] 



The first study explicitly relying on BS and UHR criteria as alternative intake cri- 
teria was the naturalistic observational "European Prediction of Psychosis Study" 
(EPOS) [130]. Therein, the COPS, i.e., the UHR definition of the SIPS, and 
COGDIS were used to predict a transition within 18 months past baseline [106, 
131]. It showed that the concurrent presence of COGDIS and UHR criteria at base- 
line was most sensitive (0.68) and most frequent in 1 of 4 risk groups that exhibited 
the highest risk of transition (Fig. 9.1; see also below), thus predicting transi- 
tion to psychosis within 18 months better than the presence of COGDIS or UHR 
alone [106]. 



Exclusion Criteria 

Early detection of FEP studies, naturally, have agreed in excluding current or past 
psychotic disorders or episodes of more than 1 week, exceptionally even of more 
than a few hours [96]; and most even state so explicitly (Table 9.6). Further, they 
generally have agreed on excluding general medical conditions from that relevant 
symptoms might arise. Other exclusion criteria - not always explicitly mentioned - 
were related to the assessability of at-risk and other symptoms and mainly involved 
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insufficient knowledge of the respective language and/or an IQ below a certain 
threshold that varied between 85, i.e., borderline intellectual functioning, and 70, 
i.e., mental retardation (Table 9.6). 

In the matter of drug use, misuse and dependency, exclusion criteria have varied 
greatly (Table 9.6). While some studies have considered these, when present cur- 
rently or until recently and particularly if involving illicit drugs, to different degrees 
as an exclusion criterion [67, 69, 70, 86-90, 101-106], others have not taken them 
into account at all [4, 48, 56, 64-66, 72-74, 76, 77, 79, 91, 92, 96], explicitly have 
not excluded cannabis [67, 88] or even have incorporated the regular use of illicit 
drugs into ARMS criteria as one of the risk factors [99, 100] (Table 9.3, FEPSY 
criteria). 

Similarly inconsistent has been the consideration of other psychiatric disorders 
(Table 9.6) that have been listed as an exclusion criterion in many studies using the 
SIPS, if they could fully account for the at-risk symptoms [69, 70, 86, 87, 89, 90, 
101], or, in case of personality disorders, have been excluded when accompanied 
by severe acting-out behaviour in a Japanese study [78]. In addition, suicidality and 
homocidality /aggressive behaviour or disruptive behaviour have served as exclusion 
criteria in some studies [67, 69, 70, 86, 87, 89, 90, 101] (Table 9.6). 

Moreover, some studies have excluded subjects with past or current 
neuroleptic - rarely also mood- stabilizing - medication at baseline [4, 104], though 
this has been most frequent in intervention studies [65-67, 76]. Other exclusion cri- 
teria have rarely been described and, if so, have been related to the study's aims, 
e.g., certain laboratory values in the oa-3 fatty acid intervention study [67]. 

In all, it has to be assumed that, besides differences in ARMS criteria and/or 
their operationalizations, differences in exclusion criteria have also added to the 
differences in reported transition rate. 

Transition Criteria 

General transition criteria of early detection studies aiming at the prediction of any 
affective or non-affective psychotic disorder, and not specifically of Schizophrenia 
[102] or schizophrenia- spectrum disorder [97, 98], almost consistently have 
required the presence of positive psychotic symptoms, i.e., delusion, hallucina- 
tion and formal thought disorder, for more than 1 week (Table 9.6). Exceptions 
to this have been the transition criteria according to the SIPS, i.e., the "Presence of 
Psychotic Syndromes, POPS" criteria, with a minimum duration of positive symp- 
toms of 4 days a week [69, 70, 86, 90, 97] and the transition criterion used by Mittal 
and colleagues [101] that has solely required the occurrence of psychotic symptoms. 

While most groups have also made explicit requirements for a minimum fre- 
quency of occurrence of psychotic symptoms (Table 9.6), others have not [97, 
98, 103, 105, 106] or have required that the minimum psychotic symptom sever- 
ity had to be sustained throughout the crucial period defining transition [67]. The 
definition of symptom severity, however, has shown the greatest variance across 
studies because various assessments of psychotic symptoms have been used, e.g., 
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the BPRS with or without the CASH, the CAARMS, the SIPS, the PANSS or the 
"Present State Examination, 9th version" [102, 131] (Table 9.6). But even if the 
same instrument for the assessment of frank psychotic symptoms was used, the 
required minimum cut-off score for the rating of a frank psychotic symptom has 
partly been incongruent between different studies: e.g., the required minimum score 
on the hallucination subscale of BPRS varied between 2 [4] and 3 [75] across the 
PACE studies, in which, moreover, the minimum BPRS scores have been gener- 
ally 1 point below the respective thresholds required in the FEPSY study [99, 100] 
(Table 9.6). Still other studies have employed no general transition criterion but 
diagnostic criteria of psychotic disorders according to DSM-IV [88, 91, 93] or ICD- 
10 [96] or structured interviews for their assessment [83], such as the "Diagnostic 
Interview for Psychosis" [132]. 

Thus, aside from the inconsistent inclusion and exclusion criteria (see above), 
differences in transition criteria, too, have to be assumed to add to the differences in 
results of early detection studies. 

Resume of Current Early Detection 

Contrary to the pessimistic view of the possibility to detect emerging FEP early, 
i.e., already in its prodromal state, that dominated psychiatric research and clinic 
for almost a century, the past 2 decades have evidenced the emergence of encourag- 
ing results with regard to the detection of persons with a substantially increased risk 
of developing FEP. Inconsistencies in ARMS criteria and their operationalization, in 
exclusion as well as transition criteria and in follow-up periods that sometimes are 
only reported as means, however, obstruct the comparability of results and, thereby, 
reliable conclusions about the amount of risk of transition to psychosis delineated 
by current at-risk criteria. Changes in the operationalization of intake, exclusion 
and transition criteria might also underlie, at least in parts, reports of declining con- 
version rates in recent UHR studies [72, 81]. These have mainly been reasoned to 
possibly result from an earlier help-seeking or referral to specialized services and, 
thus, an earlier and thereby potentially more effective early intervention [81, 133]. 
Additionally, a longer lag time to transition has been suggested as a consequence of 
earlier help-seeking, which, consequently, would necessitate longer follow-ups to 
detect similar transition rates [81, 133]. 

Further, other unsystematic sampling and/or referral biases such as overinclusive 
referral strategies and a consequential dilution of at-risk samples have been put for- 
ward as an additional or alternative explanation of declining transition rates [133]. 
This line of argument, however, implies that ARMS criteria are in truth less specific 
than indicated by early studies and that they are met by a significant proportion of 
persons not actually at an increased risk of developing FEP. A possibly low speci- 
ficity of UHR criteria, in particular of APS and BLIPS, has indeed be argued from 
studies reporting a high prevalence of psychotic-like experiences in the general 
population and non-psychotic clinical samples alongside a low prevalence of 
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clinically significant psychotic symptoms [134-137]. Yet, these studies used self- 
report questionnaires or fully structured interviews administered by lay interviewers 
designed for the assessment of psychotic symptoms but not APS [135, 138-144] that 
are therefore most likely no valid estimation of APS. This is even more likely as even 
the degree to that psychotic-like experiences reflect clinically relevant psychotic 
symptoms has been questioned [141, 145]. Indeed, first studies of the prevalence 
rates of ARMS criteria indicate that these, when assessed in a clinical manner, are 
rather uncommon in the general population: A study of BS as assessed only for pres- 
ence/absence with the BSABS in 96 adolescents from the Swiss general population 
[146] found 6-month prevalence rates of COPER and COGDIS symptoms in suf- 
ficient number, though potentially not sufficient frequency of occurrence, of 8 and 
3%, respectively [118]. And in a pilot study on 58 subjects between 16 and 35 years 
of age also from the Swiss general population, none reported COPER or COGDIS 
symptoms in sufficient number and frequency as assessed with the SPI-A for the 
past 3 months, BLIPS were also never reported in the clinical telephone interview, 
and APS criteria according to COPS were only once fulfilled (1%) [147]. Though 
large epidemiological studies of the prevalence of ARMS criteria in the age-defined 
risk segment of the general population, assessed within a clinical interview, are still 
wanting, these first results give preliminary indication that ARMS criteria might 
not - as feared - "reflect behaviours so common among adolescents and young 
adults that a valid distinction between ill and nonill persons is difficult" [134, 
p. 841]. 

Yet, even if it will be proven that at-risk criteria delineate psychopathological 
states, with the current focus on FEP as the main outcome of interest, it will be 
important for future planning of service provision to characterize in long-term stud- 
ies the subgroups of at-risk patients who do not transit to FEP but show other 
diagnostic outcomes and remain impaired and/or continue to fulfil at-risk criteria 
and of those who fully recover over time with or without treatmen [133]. 

Future Directions 

Risk Enrichment and Stratification 

Current ARMS criteria, though a promising starting point for an accurate early 
detection of FEP, still result in considerable proportions of false-positive predic- 
tions. Thus, in the search for risk enhancing factors, potential additional predictors 
have already been investigated in great number. Yet, only recently, longitudinal 
analyses of sufficiently large at-risk samples with sufficiently large subsamples of 
transited subjects have been available. While the body of literature for the major- 
ity of potential additional predictors is scarce or inconclusive, there is increasing 
evidence that deficits in psychosocial functioning and more severe APS as well as 
measures of verbal and working memory and of processing speed might be promis- 
ing candidates for the enhancement of accuracy of prediction of transition to FEP 
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in at-risk samples [133, 148]. Comprehensive overviews of potential clinical and 
biological risk factors for psychosis in at-risk samples have recently been provided 
by Correll and colleagues [133] and, of neurocognitive parameters, by Pukrop and 
Klosterkotter [148]. 

Most approaches to risk enhancement using regression models and single cut- 
offs to improve prediction by UHR criteria, however, resulted in an unfavourable 
loss of sensitivity and, consequently, in an undesirable exclusion of patients below 
the cut-off, who might, in fact, be in an ARMS and would benefit from an early 
intervention [75, 90, 122, 149]. Thus, for the frequent lack of validation of find- 
ings and the loss of sensitivity, the search for additional predictors has so far not 
resulted in a modification of ARMS criteria, except for the introduction of a reduced 
psychosocial functioning as an obligate criterion of the APS and BLIPS criteria 
in the latest PACE/CAARMS operationalization of the UHR criteria C A ARMS. 
Comprehensive Assessment of At Risk Mental States, Version December, 2006, 
unpublished (Table 9.2). It yet remains to be shown that this UHR operationaliza- 
tion will indeed result in a rise of transition rates and will not overly lower sensitivity 
by particularly excluding at-risk subjects with still sufficient coping strategies. 

In somatic medicine such as oncology or pneumology [150-152], a well- 
established and widespread risk modeling procedure, which does not result in a loss 
of sensitivity, is the use of prognostic indices (PI) for a multivariate clinical staging 
by risk stratification. This risk stratification approach has recently been introduced 
into early detection research by the EPOS group [106]. They developed a clini- 
cal model based on a Cox regression equation including 6 variables (SIPS-Positive 
score, SIPS bizarre thinking score, SIPS sleep disturbances score, SIPS schizotypal 
personality disorder, highest GAF-M score in the past year and years of education). 
Based on the individual regression scores, a multivariate PI for further classifying 
the risk of transition to psychosis into 4 risk classes was suggested - each delineat- 
ing a significantly increased relative risk, compared to that of the general population, 
rising with each class (Fig. 9.1) [106]. Thereby, the PI has not been suggested to 
replace initial intake criteria; rather it is meant to facilitate a better and more individ- 
ualized risk estimation in the whole at-risk sample. This 4-class model was argued 
to significantly improve the prediction of psychosis by enabling a differentiation of 
the individual risk in terms of magnitude and time [106]. 

Such a more individualized risk estimation or clinical staging of risk - if vali- 
dated in future studies - could significantly advance the development of risk-adapted 
inclusion criteria for future randomized preventive trials [106, 149]. All the more, 
because risk stratification approaches have two major advantages over risk enhance- 
ment strategies introducing additional conditions to the initial at-risk criteria: First, 
no matter his/her prognostic score, a patient continues to be considered "at-risk" 
once screened positive on the applied at-risk criteria. Thus, no loss of sensitivity 
occurs with this approach, in which current ARMS criteria would remain to serve 
as a first-step detection tool of a generally increased risk. Second, instead of a binary 
one-fits-all risk estimate based on current ARMS criteria, an individual PI provides 
a detailed definition of the patient's risk at a given time by serving as a multivariate 
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second- step and change- sensitive tool for risk classification in terms of magnitude 
and time [106]. While in the first application of this risk stratification approach in 
EPOS, only certain clinical and demographic variables had been considered [106], 
next, it will have to be investigated, whether a multilevel model including neurocog- 
nitive, neurobiological, socio-biographical or environmental variables will increase 
the predictive accuracy even further. In addition, future studies will have to exam- 
ine whether such models can also be applied to the prediction of psychosis within 
different time frames [106]. 

At-Risk Criteria and DSM-V 

A consistent finding across the different operationalizations of UHR criteria is that 
APS accounted for the highest proportion of at-risk patients (Table 9.4). This was 
particularly pronounced in COPS [70, 86, 89-92, 112] and had led to the proposal 
of introducing a "Prodromal Risk Syndrome for First Psychosis" based on APS and 
their operationalization according to the SIPS into DSM-V[153]. By this, it had 
been argued, future research on the psychosis would be greatly stimulated, thereby, 
continuously enhancing the benefits while reducing the risks of such a prodromal 
diagnosis [153, 154]. This proposal, however, had been heatedly debated [118, 134, 
137, 154-167]. Critics mainly argued with the high rate of false-positive predictions 
of 60-70% even in specialist clinics that would have to be expected to increase to 
up to 90% in general outpatient clinics [157, 159]. 

Another concern was voiced regarding the still unknown validity of current 
ARMS criteria in child and adolescent samples as the majority of early detection 
studies were conducted in adult or mixed, i.e., adult and adolescent, samples, with- 
out special examination of age or developmental effects [118]. Further, the general 
differential validity of such an exclusively APS-based diagnostic category has been 
doubted, particularly with regard to Psychosis NOS and dissociative disorders [163]. 
In line with this and in light of the encouraging results of BS research, it had 
been proposed to include COGDIS as a group of symptoms clearly distinct from 
diagnostically relevant symptoms of any other DSM disorder [156, 157]. Further, 
incorporating COGDIS would be much in line with the suggested inclusion of 
cognitive impairments into DSM-V criteria of schizophrenia [164, 165, 168-171] 
(Appendix). 

In the matter of intervention, it was demanded that the inclusion of such a pro- 
dromal risk syndrome should be accompanied already by the provision of adequate 
treatment strategies [157]. Preventive intervention studies, mostly anti-psychotic 
medication and/or cognitive behavioural therapy, have already shown encouraging 
results on active treatment [133]. However, the lower risk for transition to psy- 
chosis compared to the control condition was not maintained in 3 of the 4 studies 
with available longer-term data [66, 80, 86]. Thus, first prevention studies have 
mainly failed to produce satisfying long-term results [133] (see also Volume III, 
chapter 42). 
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Other critics of a risk syndrome argued that, while a need for treatment in help- 
seeking at-risk samples was most certainly given, a related diagnostic class should 
not attempt to define an end-stage syndrome when, in fact, any kind of outcome 
was possible [160, 164, 165]. Such a diagnostic class in terms of a psychosis 
spectrum disorder - alike ICD-10's Schizotypal Disorder (F.21) - that could be 
diagnosed independently of any potentially associated risk of psychosis was first 
proposed by Ruhrmann and colleagues [164, 165] and preliminarily defined by APS 
and COGDIS. Their suggestion of an independent psychosis spectrum disorder has 
been seized in the latest draft of an "Attenuated Psychotic Symptoms Syndrome" 
(Appendix) recommended by the DSM-V work group - either for inclusion in the 
main DSM-V manual or in an appendix for further research. Although modelled 
on APS according to COPS in terms of frequency and currency (criterion B) and 
progression (criterion C), the suggested operationalization of APS does not follow 
the SIPS - or any other operationalization used so far - and makes no reference to 
schizotypal features originally underlying the definition of APS but, as for BLIPS, 
to psychotic symptoms (Appendix). 

Conclusion 

Over the last 15 years, the prediction and early detection of psychotic disorders has 
much advanced, and current ARMS criteria seem to offer an excellent starting point 
for an accurate risk estimation in future - at least in patient populations seeking 
help for mental problems in specialized early detection services or being referred to 
these. Yet, several questions remain: 

• What ARMS criterion or combination of ARMS criteria and in what operational- 
ization performs best in predicting transition to FEP? And within what time 
frame? 

• Do certain ARMS criteria or their combination perform differently in predicting 
different types of psychosis? And can they also be used to predict other severe 
psychiatric disorders such as bipolar disorders? 

• Can current ARMS criteria, which have mainly been studied in adult or mixed 
adult-adolescent samples, be transferred to children and adolescents? Or do 
developmental aspects need to be considered? In particular, how can newly 
occurred schizotypal features in adolescents that might signify the develop- 
ment of a Schizotypal Personality Disorder be reliably distinguished from APS 
signifying the development of FEP? 

• What other predictors, which preferably should broadly be applicable in clinical 
settings, can enhance individual risk estimation? 

• Can current ARMS criteria maintain their predictive accuracy in other clinical 
settings? And how can the reliability of the assessment of ARMS criteria that 
currently rely on special scales requiring rater training be ensured in these other 
clinical settings? 
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Appendix: Criteria of the Attenuated Psychotic Symptoms 
Syndrome Recommended by the DSM-V Development Work 
Group as of May-17-2010 (http://www.dsm5.org/ 
ProposedRevisions/Pages/proposedrevision.aspx?rid=412#) 

All six of the following: 

(a) Characteristic symptoms: at least one of the following in attenuated form with 
intact reality testing, but of sufficient severity and/or frequency that it is not 
discounted or ignored: 

(i) delusions 

(ii) hallucinations 

(iii) disorganized speech 

(b) Frequency/Currency: symptoms meeting criterion A must be present in the past 
month and occur at an average frequency of at least once per week in past month 

(c) Progression: symptoms meeting criterion A must have begun in or significantly 
worsened in the past year; 

(d) Distress/Disability/Treatment seeking: symptoms meeting criterion A are suf- 
ficiently distressing and/or disabling to the patient and/or others to lead to 
help- seeking 

(e) Symptoms meeting criterion A are not better explained by any DSM-5 diagno- 
sis, including substance-related disorder. 

(f) Clinical criteria for any DSM-V psychotic disorder have never been met 

Dimensions will be assessed on a 0-4 scale cross- sectionally, with severity assess- 
ment based on past month. There are distinct psychopathological domains in 
psychotic illnesses (most clearly noted in schizophrenia) with distinctive patterns 
of treatment-response, prognostic implications, and course. The relative severity 
of symptoms across these domains varies across the course of illness and among 
patients. This is a major change that will potentially be of great clinical value and 
will also be of additional research utility. 
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Chapter 10 

Schizophrenia Spectrum Disorders in Relation 
to the Totality of Psychosis: From First Episode 
to Long-Term Outcome 

Tara Kingston, Olabisi Owoeye, Anthony Kinsella, Vincent Russell, Eadbhard 
O'Callaghan, and John L. Waddington 



Abstract "Schizophrenia spectrum disorders", however broadly defined, still fail 
to capture large tranches of psychotic illness whose epidemiological, psychopatho- 
logical and pathobiological characteristics are likely important for holistic under- 
standing of psychosis. We outline preliminary findings from the Cavan-Monaghan 
First Episode Psychosis Study (CAMFEPS) that suspends a priori diagnostic crite- 
ria, incepts "a//" cases of first episode psychosis on an epidemiologically complete 
basis, follows cases prospectively over several years and evaluates the extent to 
which putative post hoc diagnostic distinctions are actually sustained or refuted 
by the data. Findings from CAMFEPS elaborate a dimensional as distinct from 
a categorical concept of psychotic symptomatology. What we currently diagnose 
operationally as schizophrenia/"schizophrenia spectrum disorders" may consti- 
tute not a discrete entity/collective but, rather, a domain characterised by certain 
epidemiological, psychopathological, pathobiological and functional characteris- 
tics; the boundaries of this domain appear arbitrary and in continuity with other 
operational psychotic and non-psychotic, particularly affective diagnoses and, per- 
haps, with the limits of "normal" adult human behaviour that include non-clinical, 
psychotic-like experiences. 
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Duration of untreated psychosis 
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Neurological evaluation scale 

Neurological soft signs 

Positive and negative syndrome scale 

Quality of life 

Relative risk 

Standard deviation 

Service engagement 



Introduction 

While the impact of in vivo neuroimaging, postmortem cytoarchitectonic and 
molecular genetics on our understanding of the pathobiology of schizophrenia 
is substantial, our underlying concept of the disorder also continues to evolve 
[1-4] (see also Ritsner and Gottesman, this volume). Clinical reality has long 
made it apparent that the diagnostic entity of Schizophrenia, however defined [for 
this article, DSM-IV terminology and criteria are adopted], captures only a mod- 
est proportion of cases characterised clinically by psychotic illness and related 
abnormalities of mentation and behaviour. 

The notion of "schizophrenia spectrum disorders" typically encompasses also 
Schizophreniform disorder, Schizoaffective disorder and Schizotypal personality 
disorder, with the status of Delusional disorder and Schizoid personality disorder 
remaining unclear in the absence of biological validators for either individual or 
collective diagnostic categories [1-4] (see also Mamah and Barch, this volume). 
Yet even "schizophrenia spectrum disorders", however broadly defined, still fails 
to capture large tranches of psychotic illness, most notably the affective psychoses 
[Bipolar disorder and Major depressive disorder - with psychotic features] and Brief 
psychotic disorder (see also Chapter 15 by Castagnini and Berrios, this volume) but 
also Substance-induced psychosis, Substance-induced mood disorder - with manic 
features, Psychosis due to a general medical condition and Mood disorder due to a 
general medical condition - with manic features; there endures also the enigma of 
Psychosis not otherwise specified. 

We have argued previously [5, 6] that a critical route to addressing these chal- 
lenges is to: (i) suspend such diagnostic criteria; (ii) incept into a research study 
"all" cases of first episode psychosis on an epidemiologically complete basis; 
(iii) conduct demographic, psychopathological, cognitive, functional and biologi- 
cal assessments unencumbered by diagnosis; (iv) follow cases prospectively over 
several years; (v) apply such diagnoses not as a criterion for entry into/exclusion 
from the study but, rather, as an integral component of prospective assessment; 
and (vi) evaluate the extent to which such diagnostic distinctions are sustained or 
refuted by the data on a longitudinal basis. To exemplify this approach and illumi- 
nate some of the issues outlined above, we present a further update on preliminary 
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findings from the still ongoing Cavan-Monaghan First Episode Psychosis Study 
(CAMFEPS) [5-7], which is specifically structured, in an unusually favourable 
social/demographic/administrative setting, to approach these ideals. 



The Cavan-Monaghan First Episode Psychosis Study 

As described previously in detail [5], CAMFEPS involves two rural border counties 
in the Republic of Ireland, Cavan and Monaghan, having an ethnically homogeneous 
population totalling 109,139. It utilises the following ascertainment procedures: 
mental health care provided on a strict catchment area basis, involving a home- 
base treatment model with minimal recourse to inpatient care [8, 9]; cases identified 
from (a) all treatment teams in the catchment area, including services for the elderly 
and those with learning disability (b) cases from the catchment area who present 
privately to St. Patrick's Hospital, Dublin, or St. John of God Hospital, Dublin, 
which together account for > 95% of all national private psychiatric admissions, 
and (c) cases from the catchment area having forensic admission to the Central 
Mental Hospital, Dublin; primary entry criterion of a first lifetime episode of any 
psychotic illness, to include a first manic episode; no exclusion criteria other than a 
previously treated episode of psychosis/mania or psychosis/mania occurring with a 
prior, overriding diagnosis of gross neurodegenerative disease [e.g. Alzheimer's dis- 
ease, Huntington's disease or Parkinson's disease]; presentation at age 16 or above, 
with no upper age cut-off; no loss of cases to services for the elderly or those 
with learning disability; demographic, psychopathological, cognitive, functional 
and biological assessments, including DSM-IV diagnosis; follow-up assessments 
at 6 months and 6 years; Research Ethics Committee approvals for all procedures, 
to include obtaining diagnostic/demographic information from case notes/treating 
teams for those declining formal assessment. 



Epidemiology 

During the interim period [1995-2008] we incepted 372 cases of first episode psy- 
chosis, to include a first manic episode [mean age, 38.4 (SD 19.5; range 16-92); 215 
males, age 35.6 (18.4); 157 females, age 42.3 (20.2); age at inception was younger in 
males than in females, P < 0.05. The incidence of psychosis was 33.5 (95% CI 30.1- 
37.0)/100,000 of population age > 15 [males, 38.9; females, 28.0; risk for psychosis 
was greater in males than in females, relative risk (RR) = 1.4 (95% CI 1.1-1.7), 
P<0.01]. 

DSM-IV diagnoses at 6 months post-inception were: Schizophrenia, N = 73; 
Schizoaffective disorder, N = 19; Schizophreniform disorder, N = 21; Brief psy- 
chotic disorder, N = 20; Delusional disorder, N = 22; Bipolar I disorder, N = 73; 
Bipolar II disorder - depressed with psychotic features, N = 1 ; Major depressive 
disorder - with psychotic features, N = 77; Substance-induced psychosis, N = 20; 
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Substance-induced mood disorder - with manic features, N = 6; Psychosis due to a 
general medical condition, N = 1 1 ; Mood disorder due to a general medical con- 
dition - with manic features, N = 3; Psychosis not otherwise specified, N = 23; 
there were two cases of "Simple deteriorative disorder" [a DSM-IV (Appendix B) 
exploratory entity relating to all the hallmarks of schizophrenia in terms of negative 
symptoms and functional decline but without sufficiently prominent positive symp- 
toms to satisfy criteria for schizophrenia] ; one case having an inception diagnosis 
of Brief psychotic disorder defaulted from care immediately following inception, 
hence his status at 6 months could not be determined. There were three cases of com- 
pleted suicide over the first 6 months following inception, with the "last observation" 
diagnosis prior to demise being carried forward. 

At 6 months post-inception, the three largest diagnostic nodes were: 
Schizophrenia [N = 73, mean age 30.9 (SD 14.5; range 16-79), incidence 6.4 (95% 
CI 5.0-8. 1)/100,000 of population age > 15; 54 males, age 28.6 (13.3); 19 females, 
age 37.4 (16.3)]; Bipolar I disorder [N = 73, age 32.6 (14.0; range 16-80), incidence 
6.6 (5.2-8.3); 38 males, age 31.2 (13.3); 35 females, age 34.2 (14.7)]; and Major 
depressive disorder -with psychotic features [N = 77, age 51.2 (22.1; range 16-87), 
incidence 6.6 (5.2-8.3); 36 males, age 49.6 (23.0); 41 females, age 52.6 (21.4)]. 
For Schizophrenia, risk in males exceeded that in females [RR = 2.9 (1.7-5.0), 
P < 0.001]; conversely, risk for Bipolar I disorder and Major depressive disorder - 
with psychotic features was indistinguishable between males and females. 



Duration of Untreated Psychosis 

As assessed using the scale of Beiser and colleagues [10], mean durations of 
untreated psychosis (DUP) across diagnoses at 6 months post-inception were: 
Schizophrenia 21.6 months (SD 37.2, range 0-192; N = 43); Bipolar I disorder 
[duration of untreated mania] 1.4 months (SD 7.0, range 0-43; N = 38); Major 
depressive disorder - with psychotic features 1.7 (SD 2.4, range 0-9; N = 29). For 
other diagnoses, DUP was available only for limited numbers of subjects. 



Psychopathology 

Focussing on the seven positive symptom items on the Positive and Negative 
Syndrome Scale (PANSS), scores were similar for cases of Schizophrenia [17.4 
(6.4), N = 54], Schizoaffective disorder [15.4 (6.2), N = 17]; Schizophreniform 
disorder [14.1 (6.0), N = 10]; Delusional disorder [15.5 (6.2), N = 6]; Bipolar 
I disorder [16.3 (8.1), N = 45; on disassembling cases of Bipolar I disor- 
der on the basis of DSM-IV specifiers, PANSS -positive scores were somewhat 
higher for cases of Bipolar I disorder - with psychotic features [17.3 (8.3), 
N = 38] than for cases of Bipolar I disorder - without psychotic features [10.9 
(5.0), N = 7, P < 0.05]]; Major depressive disorder - with psychotic features 
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[14.6 (6.5), N = 37]; Substance-induced psychosis [13.3 (7.1), N = 12]; Psychosis 
due to a general medical condition [19.0 (5.5), N = 4]; Psychosis not other- 
wise specified [13.3 (5.0), N = 11]. Only for Brief psychotic disorder [8.6 (3.3), 
N = 11] were PANS S -positive scores materially lower than for other diagnoses. 
For the remaining diagnoses PANSS was available only for limited numbers of 
subjects. 



Neuropsychology and Neurological Soft Signs 

Application of the Executive Interview (EXIT) [11] indicated frontal lobe function 
to be poorer in Major depressive disorder - with psychotic features [9.9 (SD 4.2), 
N = 33] than in Bipolar I disorder [6.9 (5.3), N = 39, P < 0.05], with Schizophrenia 
evidencing intermediate values [8.4 (4.5), N = 46] that did not differ from either of 
these two other diagnoses. There were no significant differences between Bipolar 
I disorder - with psychotic features and Bipolar I disorder - without psychotic 
features. 

Assessment of neurological soft signs (NSS) using the Neurological Evaluation 
Scale (NES) [12] revealed no evidence of gross neurological dysfunction across 
diagnoses having meaningful numbers of subjects. However, among the three largest 
diagnostic nodes NES scores indicated NSS to be more evident in Major depressive 
disorder - with psychotic features [18.7 (SD 11.0), N = 30] than in Bipolar I dis- 
order [10.3 (8.0), N = 34, P < 0.05], with Schizophrenia evidencing intermediate 
values [14.2 (8.1), N = 47, P < 0.05 vs Bipolar I disorder]. There were no signifi- 
cant differences between Bipolar I disorder - with psychotic features and Bipolar I 
disorder - without psychotic features. 

Interim Synthesis - At the First Episode 

Post hoc application of DSM-IV criteria at 6 months to CAMFEPS cases, in the 
absence of a priori diagnostic restriction, revealed psychotic illness to be approx- 
imately 40% more common in men than in women, as noted on meta-analysis 
of studies carried out over several decades and which applied diverse diagnos- 
tic criteria [13]. As expected, Schizophrenia and Bipolar I disorder constitute 
two major diagnostic nodes. However, these diagnoses each accounted only for 
approximately a fifth of cases. Extension to "schizophrenia spectrum" diagnoses 
[Schizophrenia, Schizophreniform disorder, Schizoaffective disorder] increased the 
proportion only to approximately a third of cases. In considerable part, this arose 
because of the unexpectedly high incidence of a third major diagnostic node: 
Major depressive disorder - with psychotic features. The remaining diagnoses 
were: Delusional disorder, Brief psychotic disorder, Substance-induced psychosis, 
Substance-induced mood disorder - with manic features, Psychosis due to a general 
medical condition, Mood disorder due to a general medical condition - with manic 
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features, and Psychosis not otherwise specified', there were also a small number 
of cases who showed the hallmark features of negative symptoms and functional 
decline but without sufficiently prominent positive symptoms to satisfy criteria for 
schizophrenia, i.e. the putative DSM-IV exploratory diagnosis "Simple deteriorative 
disorder". 

Among the three major diagnostic nodes, incepting cases without any arbi- 
trary upper age cut-off revealed the following epidemiological "signatures": For 
Schizophrenia, risk was threefold greater in men than in women; mean age at 
inception was in the early 30s, younger in men than in women, but with a 
median in the 20s indicating emergence primarily in early adulthood but extend- 
ing throughout the lifespan. For Bipolar I disorder, risk was similar between the 
sexes; mean age at inception was in the early 30s for both sexes, but with a 
median in the 20s indicating emergence primarily in early adulthood but extending 
throughout the lifespan. For Major depressive disorder - with psychotic features 
risk was similar between the sexes; mean age at inception was at approximately 
50 for both sexes, with a similar median indicating emergence throughout the 
lifespan. 

However, these three superficially distinct epidemiological "signatures" should 
not be interpreted as validation of these diagnoses: they show substantive homo- 
geneity in terms of indistinguishable overall incidence and presentation throughout 
the lifespan, with differences being quantitative across continuous measures, rather 
than indicating any fundamental, qualitative differences. Importantly, these are 
population-based profiles that are of no diagnostic utility on an individual case 
basis. Additionally, these three diagnostic categories, together with Schizoaffective 
disorder and Schizophreniform disorder, were characterised by indistinguishable 
positive symptom scores. Furthermore, dichotomization of bipolar disorder into 
two subgroups on the basis of the DSM-IV qualifier "- with psychotic features" 
revealed only the expected modest difference in terms of scores for positive 
symptoms, with no evidence for bimodality that might indicate heterogeneity. 
Psychosis in bipolar disorder appears to be a generic characteristic, likely evi- 
dent along a continuum, rather than any basis for arbitrary subtyping of the 
disorder. 

While mean DUP appeared substantially more prolonged for Schizophrenia than 
for either Bipolar I disorder or Major depressive disorder - with psychotic fea- 
tures, this was somewhat less apparent in terms of medians due to inflation of the 
mean by a small number of extremely large DUP values in the Schizophrenia group. 
Nevertheless, these data indicate that the nature of co-morbid affective, rather than 
psychotic, disturbance may be an important determinant of these differences. While 
Schizophrenia evidenced EXIT and NSS scores that did not differ from those for 
Bipolar I disorder or Major depressive disorder - with psychotic features, EXIT 
and NSS scores did indicate greater impairment in Major depressive disorder - 
with psychotic features than in Bipolar I disorder. These data indicate further that 
the nature of co-morbid affective, rather than psychotic, disturbance may be an 
important determinant of these differences. 
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Long-Term Follow-Up 

Our concept of psychotic illness can be clarified using an alternative approach, 
namely how do the diverse diagnoses allocated over the early phase of illness evolve 
longitudinally: in the long-term, do they show the profiles of stable, discrete entities 
or do they ultimately converge on a much smaller number of more uniform diag- 
nostic nodes; to what extend might these diagnostic resolutions be associated with 
similar or different psychopathological and functional outcomes? We have recently 
conducted such a long-term follow-up of the first 8 years of cases incepted into 
CAMFEPS [N = 202]. Of these 202, long-term follow-up was possible for 196 sub- 
jects at a mean of 6.4 years (SD 2.3) after inception. At follow-up 13 subjects, all 
male, were deceased: 4 by suicide, 1 by accident and 8 from natural causes. 

Diagnostic Stability 

Diagnostic stabilities, with transitions, between 6 months and 6 years were as fol- 
lows: Schizophrenia, 37 of 42 cases having this diagnosis at 6 months retaining the 
diagnosis at 6 years [88%], with 3 evolving to Schizoaffective disorder, 1 to Bipolar 
I disorder, 1 to Substance-induced psychosis; Schizoaffective disorder. 9 of 11 
[82%], with 1 Schizophrenia, 1 Major depressive disorder - with psychotic features; 
Schizophreniform disorder. 3 of 11 [27%], with 5 Schizophrenia, 2 Substance- 
induced psychosis, 1 deceased; Brief psychotic disorder. 2 of 10 [20%], with 2 
Schizophrenia, 1 Schizoaffective disorder, 2 Bipolar disorder, 2 Major depressive 
disorder - with psychotic features, 1 Delusional disorder; Delusional disorder. 2 
of 10 [20%], with 5 Schizophrenia, 1 Schizoaffective disorder, 1 Major depressive 
disorder - with psychotic features, 1 Psychosis due to a general medical condi- 
tion; Bipolar I disorder. 26 of 34 [76%], with 2 Schizophrenia, 3 Schizoaffective 
disorder, 1 Substance-induced mood disorder - with manic features, 2 deceased; 
Major depressive disorder - with psychotic features: 22 of 40 [55%], with 2 
Schizophrenia, 3 Schizoaffective disorder, 4 Bipolar I disorder, 1 Substance-induced 
psychosis,! deceased [2 by suicide]; Substance-induced psychosis: 4 of 11 [36%], 
with 1 Schizophrenia, 1 Brief psychotic disorder, 2 Schizoaffective disorder, 1 
Bipolar I disorder, 1 deceased; Psychosis not otherwise specified: 4 of 13 [31%], 
with 3 Schizophrenia, 3 Schizoaffective disorder, 1 Major depressive disorder - with 
psychotic features, 1 Substance-induced mood disorder - with manic features, 1 
Alzheimer's disease. For other diagnoses, follow-up involved only limited numbers 
of subjects. 

Psychopathology 

At follow-up, the three largest diagnostic nodes were: Schizophrenia [N = 60]; 
Bipolar I disorder [N = 35]; and Major depressive disorder - with psychotic fea- 
tures [N = 27]. Using the PANSS, positive symptom scores were lower (P < 0.001) 
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for Bipolar I disorder [8.8 (3.2), N = 33] and Major depressive disorder - with 
psychotic features [7.8 (1.8), N = 26] than for Schizophrenia [13.0 (5.5), N = 60]. 

Global Assessment of Functioning 

Global Assessment of Functioning was higher (P < 0.001) for Bipolar I disorder 
[66.7 (12.4), N = 35] and Major depressive disorder - with psychotic features [68.2 
(10.6), N = 27] than for Schizophrenia [52.5 (12.8), N = 60]. 

Quality of Life 

Using the Quality of Life (QoL) scale [14], QoL was higher (P < 0.001) for Bipolar 
I disorder [100.7 (19.5), N = 33] and Major depressive disorder - with psychotic 
features [97.6 (24.4), N = 26] than for Schizophrenia [70.2 (27.1), N = 60]. 

Service Engagement 

Using the Service Engagement (SE) scale [15] SE was higher (P < 0.01) for Bipolar 
I disorder [12.2 (12.2), N = 33] and particularly (P < 0.001) for Major depressive 
disorder - with psychotic features [8.7 (10.1), N = 26] than for Schizophrenia [20 .4 
(12.5), N = 60]. 



Interim Synthesis - At Long-Term Follow -Up 

Re-application of DSM-IV criteria to CAMFEPS cases at 6 year follow-up indicated 
a diagnosis of Schizophrenia at 6 months to be substantially stable thereafter, with 
accretion of cases via transitions from other categories, primarily Schizophreniform 
disorder, Delusional disorder and Psychosis not otherwise specified. However, even 
at 6 years, Schizophrenia remained a minority diagnosis: Schizoaffective disorder 
showed substantial diagnostic stability, with few transitions to and little accre- 
tion from other categories; Bipolar I disorder also showed substantial diagnostic 
stability, with limited transitions to other categories, primarily Schizophrenia and 
Schizoaffective disorder, and limited accretion from other categories, primarily 
Major depressive disorder - with psychotic features; Major depressive disorder - 
with psychotic features remained a substantive diagnostic category but was some- 
what less stable, with transitions to other categories, primarily Bipolar I disorder and 
Schizoaffective disorder, and limited accretion from other categories. Worryingly, 
mortality at 6 years was highest for Major depressive disorder - with psychotic 
features and appeared only partly explicable in terms of somewhat older age at 
inception. 

While there were few difference in positive symptom scores between diagnostic 
categories at 6 months, at 6 years these scores were lower for Bipolar I disorder 
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and Major depressive disorder - with psychotic features than for Schizophrenia', 
this pattern generalised to poorer global assessment of functioning, reduced qual- 
ity of life and lower service engagement in Schizophrenia relative to these other two 
major diagnostic nodes. However, while Schizophrenia appears to be an increasingly 
portentous entity over the several subsequent years, this does not in itself consti- 
tute evidence for it being a "singularity". It is notable that while Brief psychotic 
disorder was a relatively stable diagnosis between inception and 6 months, it was 
particularly unstable thereafter, showing numerous transitions to other categories, 
primarily Schizophrenia, Bipolar I disorder and Major depressive disorder - with 
psychotic features. Brief psychotic disorder may be a far from benign occurrence 
that is more often the harbinger of long-term evolution to serious psychotic illness, 
the diagnostic diversity of which extends beyond not only Schizophrenia but also 
the "schizophrenia spectrum". Irrespective of these important but theoretical con- 
siderations, at a clinical level Brief psychotic disorder may repay more vigorous, 
sustained intervention following presentation. 



Conclusions and Future Directions 

It remains to be determined whether a diagnosis of Schizophrenia, or indeed 
the "schizophrenia spectrum" as currently conceptualised, represents a categorical 
entity or captures, within arbitrary limits, the more severe end of a dimension of 
psychotic illness. However, the above preliminary findings from CAMFEPS elabo- 
rate contemporary theorising that posits a dimensional as distinct from a categorical 
concept of psychotic symptomatology: what we currently diagnose operationally 
as Schizophrenia!" sc\\izo\fiwQmdL spectrum" may constitute not a discrete entity 
but, rather, a domain characterised by certain epidemiological, psychopatholog- 
ical, pathobiological and functional characteristics, the boundaries of which are 
arbitrary and in continuity with other operational psychotic and non-psychotic, par- 
ticularly affective diagnoses [4, 16]. Furthermore, these boundaries may extend to 
the limits of "normal" adult human behaviour that include non-clinical, psychotic- 
like experiences [16]; particularly in children, adolescents and young adults, such 
psychotic-like experiences may constitute an "at-risk mental state" associated with 
increased likelihood of future clinical conversion to diagnosable psychotic illness 
[17-19]. 

As a primary example, increasing evidence points to substantive pathobiologi- 
cal overlap between Schizophrenia and at least Bipolar I disorder in terms of (i) 
genetic risk, whether involving several common background genes of small effect 
and/or multiple but individually rare copy number variations [20-22] (ii) structural 
and functional brain abnormalities [23-26] and (iii) "hard" biological indices of 
early developmental disruption, such as craniofacial dysmorphology [27, 28]. The 
challenge is to clarify the extent to which such findings in Schizophrenia, the most 
widely investigated psychotic diagnosis, might generalise not only to "schizophre- 
nia spectrum" diagnoses and Bipolar I disorder but also to Major depressive 
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disorder - with psychotic features and, provocatively, Brief psychotic disorder and 
"at-risk-mental states". 

Acknowledgements CAMFEPS was initiated under support from the Stanley Medical Research 
Institute, with continuing support from Cavan-Monaghan Mental Health Service. We thank the 
clinical teams and associated staff of Cavan-Monaghan Mental Health Service for their important 
contributions. 



References 

1 . Tandon R, Keshavan MS, Nasrallah HA (2008) Schizophrenia, "Just the facts": what we know 
in 2008. Part 1: Overview. Schizophr Res 100:4-19 

2. Tandon R, Nasrallah HA, Keshavan MS (2009) Schizophrenia, "just the facts" 4. Clinical 
features and conceptualization. Schizophr Res 110:1-23 

3. van Os J, Kapur S (2009) Schizophrenia. Lancet 374:635-645 

4. Waddington JL, Hennessy RJ, O'Tuathaigh CMP et al (in press) Schizophrenia and the life- 
time trajectory of psychotic illness: developmental neuroscience and pathobiology, redux. In: 
Brown AS, Patterson PH (eds) The origins of schizophrenia. Columbia University Press, New 
York, NY 

5. Baldwin P, Browne D, Scully PJ et al (2005) Epidemiology of first-episode psychosis: illus- 
trating the challenges across diagnostic boundaries through the Cavan-Monaghan study at 8 
years. Schizophr Bull 31:624-638 

6. Owoeye O, Kingston T, Hennessy RJ et al (2010) The 'totality' of psychosis: epidemiology 
and developmental pathobiology. In: Gattaz W, Busatto G (eds) Advances in schizophrenia 
research 2009. Springer, New York, NY, pp 377-385 

7. Scully PJ, Quinn JF, Morgan MG et al (2002) First-episode schizophrenia, bipolar dis- 
order and other psychoses in a rural Irish catchment area: incidence and gender in the 
Cavan-Monaghan study at 5 years. Br J Psychiatry Suppl 43:s3-s9 

8. McCauley M, Rooney S, Clarke C et al (2003) Home-based treatment in Monaghan: the first 
two years. Ir J Psychol Med 20: 1 1-14 

9. Russell V, McCauley M, McMahon J et al (2003) Liaison psychiatry in rural general practice. 
Ir J Psychol Med 20:65-68 

10. Beiser M, Erickson D, Fleming JAE et al (1993) Establishing the onset of psychotic illness. 
Am J Psychiatry 150:1349-1354 

11. Roy all DR, Mahurin RK, Gray KF (1992) Bedside assessment of executive cognitive 
impairment: the Executive Interview. J Am Geriatr Soc 40:1221-1226 

12. Buchanan RW, Heinrichs DW (1989) The Neurological Evaluation Scale (NES): a struc- 
tured instrument for the assessment of neurological signs in schizophrenia. Psychiat Res 
27:335-350 

13. Aleman A, Kahn RS, Selten JP (2003) Sex differences in the risk of schizophrenia: evidence 
from meta-analysis. Arch Gen Psychiatry 60:565-571 

14. Heinrichs DW, Hanlon TE, Carpenter WT (1989) The quality of life scale: an instrument for 
rating the schizophrenic deficit syndrome. Schizophr Bull 10:383-398 

15. Tait L, Birchwood M, Trower P (2002) A new scale (SES) to measure engagement with 
community mental health services. J Ment Health 11:191-198 

16. van Os J, Linscott RJ, Myin-Germeys I et al (2008) A systematic review and meta-analysis 
of the psychosis continuum: evidence for a psychosis proneness - persistence - impairment 
model of psychotic disorder. Psychol Med 39:179-195 

17. McGorry PD, Nelson B, Amminger GP et al (2009) Intervention in individuals at ultra high 
risk for psychosis: a review and future directions. J Clin Psychiatry 70:1206-1212 

18. McGorry P, Johanessen JO, Lewis S et al (2010) Early intervention in psychosis: keeping faith 
with evidence-based health care. Psychol Med 40:399-404 



10 Schizophrenia Spectrum Disorders in Relation to the Totality of Psychosis 



279 



19. Kelleher I, Cannon M (201 1) Psychotic-like experiences in the general population: character- 
ising a high-risk group for psychosis. Psychol Med 41:1-6 

20. O'Donovan MC, Craddock NJ, Owen MJ (2009) Genetics of psychosis; insights from views 
across the genome. Hum Genet 126:3-12 

2 1 . Merikangas AK, Corvin AP, Gallagher L (2009) Copy number variants in neurodevelopmental 
disorders: promises and challenges. Trends Genet 25:536-544 

22. Moskvina V, Craddock N, Holmans P et al (2010) Gene-wide analyses of genome- wide asso- 
ciation data sets: evidence for multiple common risk alleles for schizophrenia and bipolar 
disorder and for overlap in genetic risk. Mol Psychiatry 14:252-260 

23. Krabbendam L, Arts B, van Os J et al (2005) Cognitive functioning in patients with 
schizophrenia and bipolar disorder: a quantitative review. Schizophr Res 80:137-149 

24. Hill SK, Harris MS, Herbener ES et al (2008) Neurocognitive allied phenotypes for 
schizophrenia and bipolar disorder. Schizophr Bull 34:743-759 

25. Arnone D, Cavanagh J, Gerber D et al (2009) Magnetic resonance imaging studies in bipolar 
disorder and schizophrenia: meta-analysis. Br J Psychiatry 195:194-201 

26. Fornito A, Yucel M, Pantelis C (2009) Reconciling neuroimaging and neuropathological 
findings in schizophrenia and bipolar disorder. Curr Opinion Psychiatry 22:312-319 

27. Hennessy RJ, Baldwin PA, Browne DJ et al (2007) Three-dimensional laser surface imag- 
ing and geometric morphometries resolve frontonasal dysmorphology in schizophrenia. Biol 
Psychiatry 61:1187-1194 

28. Hennessy RJ, Baldwin PA, Browne DJ et al (2010) Frontonasal dysmorphology in bipo- 
lar disorder by 3D laser surface imaging and geometric morphometries: comparisons with 
schizophrenia. Schizophr Res 122:63-71 



Chapter 11 

Course of Schizophrenia: What Has Been 
Learned from Longitudinal Studies? 

Robert G. Bota, Stuart Munro, Charles Nguyen, and Adrian Preda 



Abstract Understanding the course of schizophrenia is essential to improve pro- 
phylaxis, early diagnosis, diagnostic validity, and prognosis. While the majority 
of the longitudinal studies of schizophrenia report that 50-70% of patients have 
a chronic, generally persistent course of illness, the rest of the patients present with 
a heterogeneous course. Furthermore, there are no clear course predictors at the time 
of the initial diagnosis. In this chapter we discuss likely contributors to the reported 
course heterogeneity of schizophrenia. Schizophrenia longitudinal studies are based 
on heterogeneous patient samples, using different inclusion criteria to define the 
type and severity of the disease. Different diagnostic approaches as described by 
Kraepelin, Bleuler, Schneider, Conrad and DSM, amongst others, have been used 
over time. The implications of different diagnostic systems on course and outcome 
are discussed. 

Keywords Longitudinal studies • Schizophrenia • Prognosis • Schizophrenia course 
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Introduction 

To understand the course of schizophrenia we will review evidence based on longi- 
tudinal, prospective (cohort) and retrospective (case control), studies of the illness. 
A few preliminary considerations on the strengths and limitations of such a review, 
as specifically applied to schizophrenia, are in place. 

First, any historical review needs to consider if the subject of the review is the 
same throughout the considered historical period. Changes in diagnostic criteria 
imply that different clinical populations can be spuriously defined as being similar. 
Assumed diagnostic homogeneity might in fact "cover" diagnostic and course het- 
erogeneity. For example, when two studies using different diagnostic criteria report 
differences in course, the found differences might be the result of the change in 
diagnosis rather than true course differences. This issue is of special relevance to 
schizophrenia, an illness which definition has been changed multiple times. 

Secondly, with the exception of natural course studies, a review of longitudinal 
studies should account for the effects of treatment on course variation. The estima- 
tion of treatment effect as a potential course modifier is further complicated when 
treatment efficacy changes over time, which is the case in schizophrenia. Studies 
have used one or several diagnostic tools, such as those of Kraepelin, Eugene and 
M. Bleuler, Schneider, DSM 1 and 2, DSM 3 and 4 and revisions and ICD cri- 
teria, with some overlap as well. Several other tools, worth mentioning, such as 
St. Louis, Taylor, Vienna Research Criteria, Research Diagnostic Criteria (RDC), 
Feighner, Taylor-Abrams 1978 criteria, Washington IPSS 12-Point Flexible System 
and Astrup's process/nonprocess distinction are used in some of the studies either 
alone or along with other tools. 

Hypothesized Protective Factors 

Protective factors can be understood as a variety of functions or events that con- 
tribute to an optimal level of operations. Vaillant [1, 2] and Stephens et al. [3] 
identified several factors that predicted recovery. These factors included the pres- 
ence of affective symptoms at hospital admission, shorter duration of symptoms 
and functional deterioration before the hospitalization (e.g. acute onset and work 
history) and lack of family history of mental illness. 

Antonovsky and Sagy describe a "sense of coherence" (SOC) concept [4], which 
defines the individual resources to maintain psychological health and well-being 
that can be used to define the continuum health/disease state, including comprehen- 
sibility, manageability and "meaning". Bergstein suggested the use of the SOC scale 
as prognostic tool in acute delusional states and recommends specific interventions 
aimed toward improving the SOC score [5]. 

Suddendorf describes "foresight" as the ability to consider the long-term effects 
of behavior to guide present and future actions as they relate to a functional outcome 
[6]. Eack and Keshavan [7, 8] found that the baseline level of foresight predicts the 
functional outcome, even after adjusting for psychopathology, treatment received 
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and neurocognitive functioning [9] . Higher metacognitive ability of schizophrenia 
patients correlates with better work performance [10]. 

In a 18 month prospective study Ritsner et al. [11] showed that social support, 
self-efficacy and self-esteem correlated positively with the general quality of life 
index. 

Perception of emotion in patients with schizophrenia has been correlated with 
better work functioning and independent living at 1 year, but not with social func- 
tioning and family relationships [12]. Troisi et al. [13] showed that patients with 
more spontaneous facial expression during the clinical interview generally had a 
better score on Global Assessment of Functioning, suggesting that programs aimed 
at this could improve the functional outcome of patients. 

General cognitive ability (measured by intelligence quotient) has been positively 
correlated with functional outcome [14]. Subjects with higher IQ were more liable 
to have deterioration at the first hospitalization but return to the previous level at 10 
years reassessment, while the subjects with lower IQ maintained a more stable score 
over the observed period [15]. 

Previous research has suggested that women with schizophrenia have a milder 
course of illness than men [16-18]. Grossman et al. examined the gender differences 
in the course of the illness in schizophrenia in a longitudinal study [19]. Ninety- 
seven patients, 43 women and 54 men were assessed during index hospitalization 
(acute phase of the illness), and then re-assessed prospectively at 6 consecutive 
follow-up visits over a 20 year period using a series of standardized measures. 
Compared to men, women had a lower percentage of psychotic episodes over the 
course of the illness and a significant improvement in psychotic activity over 20 
years. In addition, women showed significantly better global function, higher per- 
centages of recovery, and a greater percentage of a having a period of recovery at 
some point during the 20 year period (61% women versus 41% for men). 

Hypothesized Negative Factors 

The male to female risk ratio is 1.4:1 [20] suggesting that male sex increases the 
risk for schizophrenia. 

A higher disease incidence has been reported in urban and low-income pop- 
ulations versus rural and higher income groups [21-23]. Migrant status [24] in 
countries with higher immigration has a higher risk than migrant status in countries 
with lower immigration [25]. 

Affected persons have been found to be more likely to have been born in the win- 
ter versus the spring or summer seasons, but this data is controversial [26, 27]. No 
variation in prevalence has been found with certainty between ethnic groups [28]. A 
higher prevalence has been suggested in the northeastern and western regions of the 
US [29]. 

A family history of schizophrenia is a strong risk factor [30, 31]. While there 
is no one risk factor for developing schizophrenia [32] and the genes discovered 
account only a fraction of variability and risk of schizophrenia, the closer the family 
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relationship to an affected relative, the higher the risk [33, 34]. Different deficits 
may be linked to genes and some symptoms are found in asymptomatic rela- 
tives of patients with schizophrenia (e.g., poor psychosocial functioning, change 
in brain volume over time) [35-37]. Family history has a small but significant 
effect on decreasing the age-at-onset as well as increasing the risk for negative 
symptoms [38]. 

Substance misuse has been reported to be the most prevalent co morbid condition 
associated with schizophrenia [39]. Cannabis is the most frequently used substance 
[40] and schizophrenia patients have significantly higher rates of abusing marijuana 
when compared to the general population or patients with other mental illness [41]. 
However it is unclear if cannabis use is a risk factor reflecting either a cause and 
effect relationship or an increase of risk for those already at risk for developing 
a psychotic disorder [42-45] or a protective factor (where increased use is due to 
beneficial effects on psychotic symptoms) [46] . 

Earlier onset of the illness, more insidious debut and absence of perceived stress 
at onset are associated with worse prognosis [47]. Patients diagnosed with devel- 
opmental language disorder as children demonstrated a 6.4% risk of developing 
schizophrenia spectrum disorders vs. 1.8%; P < 0.0001 in general population [48]. 

In a large (over 1.3 million men) longitudinal Swedish study both height and 
BMI in young adulthood were strongly and inversely correlated with the risk of 
developing schizophrenia [49]. 

Tools Used 

Psychosis have historically been dichotomized as originally in Emil Kraepelin's 
classification of dementia praecox (schizophrenia) and manic depressive insanity 
(bipolar disorder). However, Kraepelin recognized that many patients presented 
symptoms from both disorders [50]. As a response to the "in-between" patients, 
Kasanin introduced the concept of schizoaffective disorder in 1933, describing the 
concept of acute admixtures of features [51]. While such "in-between" disorders, 
lying between schizophrenia and manic-depressive disorders, challenge the funda- 
mental Kraepelin dichotomous core of current DSM and ICD diagnostic systems 
[52]. According to the DSM-IV classification, schizophrenia and schizoaffective 
disorder are considered to be similar disorders in terms of chronicity, severity, rates 
of co-morbidity and relatively young onset [53-57]. 

Current leading international taxonomies represented by the American 
Psychiatric Association's DSM and World Health Organization's ICD systems use 
clinical, descriptive and phenomenological systems of diagnosis rather than objec- 
tive, biologically-based methods to support psychiatric diagnoses [58-60]. Because 
of the poor reliability of assessment, sources of new information, longitudinal 
observation of the symptoms and the evolution of the illness, diagnostic instabil- 
ity may occur over time [61]. Salvatore et al. [52] evaluated the diagnostic stability 
of a broad range of DSM-IV psychotic disorders of 517 patients enrolled in the 
International First-Episode Project, by using the SCID assessment at baseline and 
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at 24 months. They found that the DSM-IV diagnosis of schizophrenia (75%) had 
relatively high levels of diagnostic stability. Schizoaffective disorders were rarely 
diagnosed initially (0.20%), indicating low diagnostic sensitivity without prolonged 
observation. However, schizoaffective disorders accounted for 12.2% of all 500 
diagnoses at 2-years, and 53.6% of new diagnoses, a 61 -fold increase. 

The definition of schizophrenia and schizoaffective disorder has changed over 
time. Furthermore, these diagnoses are defined differently by the DSM and ICD 
diagnostic systems. For the schizoaffective disorder the DSM-IV TR requires a co- 
occurrence of an affective episode and a schizophrenia active phase and at least 
2 weeks without mood symptoms whereas the ICD- 10 classification defines the co- 
occurrence of an affective syndrome and schizophrenia symptoms for 2 weeks of 
about the same extent and intensity as the affective symptoms [58, 60]. The differ- 
ences in the definitions highlight the potential overlapping symptom presentations 
between bipolar disorder and schizophrenia and possibly challenge the dichotomy 
as proposed by Kraepelin. 

Studies challenging the concept of dichotomization have shown that both disor- 
ders have similar risk factors, including a family history of psychiatric disorders, 
child birth, perinatal complications, and recent stress [32, 62-65]. 

From a genetic standpoint, recent research studies support that neither 
schizophrenia nor bipolar disorders are results of a single cause or single gene, but 
this may be the result of epistatic effects with a number of genes with relatively 
small impact compounded by environmental hazards [66]. Some of the genes may 
confer susceptibility towards both disorders while other genes may only increase the 
risk of one the disorders, but the results from studies on the overlap are inconclusive 
[67-69]. 

Laursen et al. [70] investigated the magnitude of the overlap between the clinical 
diagnoses of bipolar disorder, schizoaffective disorder, and schizophrenia by look- 
ing at a register-based prospective cohort study of more than 2.5 million persons 
born in Denmark over a 35-year period. Risks for the 3 psychiatric disorders were 
estimated by survival analysis using the Aalen-Johansen method. It was concluded 
that a large co morbidity index between schizophrenia and schizoaffective disorder 
was found as well as a large index between bipolar disorder and schizoaffective dis- 
order. More surprisingly, it was clear that a substantial co morbidity index between 
bipolar disorder and schizophrenia was present. The study supported the existence 
of an overlap between bipolar disorder and schizophrenia, thus challenging the strict 
categorical approach used in both DSM-IV and ICD- 10 classification systems based 
on Kraepelin 's dichotomous concept. 

There are different theories that oppose the Kraepelin dichotomous concept. 
The developmental model proposes shared susceptibility genes between bipolar 
disorder and schizophrenia but different environmental factors operate to cause a 
person to develop either bipolar disorder or schizophrenia [71]. The continuum 
model suggests that all the major psychiatric disorders are linked by the existence 
of a continuum across a spectrum, from unipolar disorder, to bipolar disorder, to 
schizoaffective disorder, and to schizophrenia, with increasing severity across the 
spectrum [72, 73]. 
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Longitudinal Studies 

In order to reduce the potential impact of historical change of the diagnostic criteria 
and treatment effects we grouped schizophrenia course studies according to their 
historical time periods. We divided the history timeline in the following periods: 
1. a pre-antipsychotic medications institutionalization period, 2. a post antipsychotic 
medications institutionalization period and 3. a deinstitutionalization period. Due to 
the longitudinal nature of the reviewed studies, in some cases these periods overlap. 

Pre-antipsychotic Era Institutionalization Studies 

Harris and Lublin [74] using the Kraepelin diagnostic system, followed 289 patients 
over 18 years. They reported that 56% had a poor outcome at follow up. In their 
sample of 294 patients with schizophrenia followed up for 16-17 years Mayer-Gross 
[75] reports that of 42% showed a remission. However, 42% of patients died during 
a food shortage in Heidelberg during World War I. Freyhan [76] reports on two 
groups of 100 patients each, one hospitalized in 1920 and the other one in 1940 
followed up until 1953. In the first group, 65% of the patients were still hospitalized 
and 11% were dead in 1933; from the second group 43% were still hospitalized and 
4% were dead in 1953. 

Achte [77, 78] identified two groups of patients diagnosed with schizophrenic 
psychosis, the first group hospitalized between 1950 and 1952 (before the neurolep- 
tic era) and the second group hospitalized between 1957 and 1959 (neuroleptic era). 
They reported that the percent of patients without improvement was higher in the 
1950-1952 group. 

Noreik et al. [79] followed a cohort of 148 patients hospitalized between 1938 
and 1961 and another cohort of patients with schizophrenia (acute onset) between 
1955 and 1957. The average follow up was 22 years. They reported that 16% 
of patients recovered, 38% improved (including the relapse remitting course) and 
46% did not improve. Using Feighner's criteria for 139 patients admitted during 
1934-1944 Tsuang and Winokur [80] reported that 47% were unimproved, 35% 
improved to a degree and 19% recovered and diagnosed at 40 years follow up. 

In a retrospective study of 99 patients that remained institutionalized in the 
decades following deinstitutionalization Mancevski and collegues [81] found that 
early onset (age < 25) was associated with more negative symptoms at any given 
age, female gender was associated with more positive symptoms, and over time, the 
positive symptoms decreased and negative symptoms increased. Bland and Parker 
[82] in a 10 year prospective study of 88 patients diagnosed with schizophrenia 
using DSM II criteria reported the following outcomes: 51% patients had normal 
economic productivity, 69% had good to fair social adjustment, and only 17% of 
patients were unimproved. 

The Burgholzli Hospital Study [83] which was conducted in Switzerland was 
a prospective study conducted over 23 years. 208 patients were selected as repre- 
sentative sample of 653 patients admitted between 1942 and 1943 to the hospital 
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for schizophrenia. The diagnostic criteria used were designed by M. Bleuler, using 
a narrower version as compared with the ones used by his father, E. Bleuler. 53% 
of these patients recovered or were significantly improved and 46% of sample had 
minimal or no impairment in social functioning. 

Post-antipsychotic Era Institutionalization Studies 

The Lausanne Investigations in Switzerland, led by Ciompi and Muller [84], exam- 
ined the effect of aging on schizophrenia. The investigators selected 289 patients, 
as a representative sample of 1 ,642 patients with schizophrenia with first admission 
before the age of 65 and who were older than 65 in 1963. These patients were diag- 
nosed initially using criteria of Kraepelin and E. Bleuler and ultimately M. Bleuler. 
The average duration of individual data was 37 years. This data included direct 
evaluation, hospital records and collateral informants. Twenty-three percent of the 
patients were hospitalized for over 20 years. Forty-seven percent of patients had 
one hospitalization after 1963 of less than 1 year. "Undulating course types" were 
described in half of the patients, 27% were reported recovered and 23% mildly dys- 
functional. There were 24% of patients in the moderate-severe category and 18% in 
the severe category, with 9% of patients course described as "uncertain". 

The Vermont Longitudinal Research Project [85, 86] followed 269 patients with 
schizophrenia over an average of 32 years. Of these patients, 118 met retrospectively 
the DSM III criteria for schizophrenia. Outcome was rated using the Strauss- 
Carpenter Levels of Functioning Outcome Scale [87]. Overall, 34% of patients were 
fully recovered and another 34% had considerable improvement. 

Huber et al. [88] studied 758 patients admitted between 1945 and 1959. Of these, 
502 patients were systematically followed up for up to 14 years (1967-1973). Of 
the sample, 77% received the diagnosis using the first-rank symptoms and 23% 
using second-rank (expression) symptoms. The average duration of illness was 22.4 
years at the time of the last follow up. At the end of the study 87% of the group 
lived in communities and were not permanently hospitalized. Overall, 22.1% of 
the patients had remission of symptoms, 43.2% had "pure residual syndromes" and 
"structural deformity without psychosis" and 34.7% had characteristic residual syn- 
dromes [89]. The authors concluded that "predictions are possible only when several 
factors that have a similar influence on the long-term prognosis occur in combina- 
tion, and when factors with contrary prognostic influence are absent. Even under 
these circumstances, the individual course is by no means certain" (p. 603). The 
long-term prognosis appeared to be independent of the duration of illness. 

Retterstol [90] followed 94 patients diagnosed with of schizophrenia at the time 
of their first admission and 47 patients with a diagnosis of schizoaffective disorder. 
They then reevaluated these patients approximately 10 years later. Opjordsmoen 
[91] evaluated 110 of these patients (diagnosed with schizophrenia) at a mean 31 
years after the first hospitalization. Patients with long term hospitalizations had a 
worse prognosis when compared with patients with first hospitalization between 
1958 and 1961. At the 10 year evaluation there was no difference between men and 
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woman in terms of prognosis, but at 31 years (mean) follow up women had deterio- 
rated more. At the first follow up 65% were without psychosis as compared to 44% 
at the last examination. When DSM III criteria were used for diagnosis, the progno- 
sis was, from best to worse as follows: schizoaffective psychosis, schizophreniform 
disorders and schizophrenia, which led the authors to conclude that prognosis is 
dependent on diagnosis, not on the type of delusions. Approximately one third of 
patients with Kraepelin's paranoia had no psychosis at the last follow up. Breier 
et al. [92] states that in a sample of 58 patients of patients with schizophrenia, only 
20% had a good prognosis and 78% had at least one relapse at 2-12 years follow up. 

Endicott et al. [93] reported on differences on short term outcome prediction 
for a schizophrenia sample when using (seven) different diagnostic systems. No 
system or symptom predicted strongly the prognosis, but DSM III and Schneiderian 
First Rank Symptoms performed better. However in another study using DSM II 
versus DSM III diagnostic criteria for 153 patients prognosis differed depending 
on the diagnostic scheme used [94]. Using the broader DSM II criteria resulted in 
a better prognosis. Of note, some of the predictive factors, such as gender, had a 
higher predictive value, in the authors' opinion, because some of the females with 
better prognosis in the study did not meet the stricter DSM III criteria. Patients 
diagnosed with schizophrenia using DSM III were more homogenous and had a 
worse prognosis overall [95]. This view was also supported by Servaes [96]. 

Modestin et al., used clinical notes and patient charts from the 1972 M. Bleuler 
study [97] recalculated prognosis after rediagnosing patients based on DSM III and 
IV, ICD 10, RDC, Schneider criteria's, and an operationalized version of Eugen 
Bleuler's criteria. For 30% of these patients, the diagnosis of schizophrenia was not 
confirmed; most of these patients being rediagnosed with schizoaffective disorder 
(37-66% depending on the tool used). Of note the authors find high diagnos- 
tic agreement between DSM III and IV, ICD- 10 and RDC schemes, but not with 
Schneider and Bleuler criteria. Slightly different trajectories of illness course were 
reported when only the patients with a confirmed schizophrenia diagnosis were con- 
sidered (145 out of 205 patients). The percentage of patients that had a "severe 
end state" increased slightly, while recovery for patients with undulating course 
decreased by approximately 10%. For "moderate/mild end state" patients the per- 
centage increased for the chronic onset category and decreased slightly for acute 
onset patients, when re-diagnosed with DSM III and IV, ICD- 10 and RDC when 
compared with Schneider and Bleuler criteria. 

De-institutionalization Studies 

Carpenter et al. [98] utilizing the International Pilot Study of Schizophrenia's 
Washington cohort, looked at the prognostic variables after the index admission 
of 40 patients with schizophrenia followed up over 11 years. Initial prognostic 
variables such as social, occupational, hospital utilization, and symptom areas of 
functioning were modestly correlated with one another. These variables can pre- 
dict to a degree the long-term outcome but were not correlated with cross sectional 
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symptom presentation. The follow up data suggest that the illness reaches a plateau 
early in the course, with an equal number of patents who then either improve or 
deteriorate. 

Eaton et al. looked at the longitudinal course from the first hospitalization, find- 
ing that the hospitalizations cluster early in the illness, with an amelioration in 
symptoms occurring over time, when adjusted for the chronicity [99]. 

In their comprehensive review of literature regarding the outcome of schizoaffec- 
tive disorder, Harrow and Grossman [100], concluded that the evidence supporting 
the hypothesis that the prognosis of schizoaffective disorder is better than in 
schizophrenia but worse than in affective disorders is mixed. This view is also 
supported by Shanda et al. [101] by looking at 90 patients (followed up for 
6-9 years) evaluated using a poly diagnostic approach. Harrow and Grossman also 
suggested that mood incongruent psychotic symptoms are associated with either 
poor prognosis or with other factors that are suggestive of a poor prognosis. In their 
7 years longitudinal study of 186 patients diagnosed with functional psychosis based 
on ICD-9, RDC and DSM-III schemes, Lenz et al. [102] reported significant diag- 
nosis stability for schizophrenia. However, the data for schizoaffective disorder was 
not as robust, with better diagnostic stability for schizoaffective bipolar as schizoaf- 
fective depressed patients. Tsuang and Coryell [103] in an 8 years follow up study 
showed that the outcome for schizoaffective disorder and schizophrenia, diagnosed 
using DSM III R, was similar. 

The Prudo and Blum [104] study of 100 patients with schizophrenia hospitalized 
in London area psychiatric hospitals found that 49% had good symptomatic 
outcome and 42% had good social outcome at a 5 year follow up. 

Based on the SOHO (Schizophrenia Health Outcomes) Haro et al. [105] defined 
three distinct courses of schizophrenia: a prolonged course with no remission; 
remission followed by relapse; and persistent. The SOHO study, a 3-year prospec- 
tive observational study, describes course and outcomes in outpatients with a 
diagnosis of schizophrenia. Conducted in 10 European countries, with 1,096 partic- 
ipating psychiatrists, and 5950 analyzed patients (out of an original sample of 6,770 
patients) SOHO is one of the largest longitudinal studies of schizophrenia to date. 
During the 3-year follow-up 2,301 (38.7%) of the SOHO outpatients did not achieve 
remission (prolonged course); 933 (15.7%) achieved remission but relapsed (remis- 
sion and relapse); and 2,716 (45.7%) achieved and maintained remission (persistent 
remission). 

The proportion of males in the prolonged course group was higher than in the 
persistent remission group. Patients with a prolonged course had worse social func- 
tioning at baseline and a longer mean duration of illness (years since onset). As 
expected, patients in the prolonged course group had a higher symptom sever- 
ity at baseline while there were no differences in baseline global severity scores 
between the patients who achieved persistent remission and those who relapsed after 
remission. The most important predictor of the course of schizophrenia was social 
functioning at baseline. Socially active, employed patients, in a stable relationship 
had a better prognosis. Females had a significantly higher chance of achieving 
persistent remission than having a prolonged course, but there were no gender 
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differences between the prolonged course and the achieving remission and relapse 
course. Patients who experienced a psychotic relapse with longer duration of illness 
had fewer chances to recover than patients with a shorter course of illness. 

In short, Haro et al. concluded that characterization of the course of schizophre- 
nia with a combination of remission and relapse periods provided a richer 
description of the patient outcomes than the use of simple dichotomous outcomes. 

Negative symptoms have been associated with deficits in functional outcome 
and poor treatment response [106]. The deficit syndrome, defined as the presence 
of primary and enduring (>1 year) negative symptoms [107, 108], has been found 
to be particularly resistant to current pharmacological and psychosocial treatments 
[109-111]. In previous longitudinal studies of persistently impaired patients with 
schizophrenia, the deficit syndrome appears to be associated with poor long-term 
outcome, worsening of negative symptoms, and possibly an increasing severity of 
disorganized symptoms over time [112-115]. These findings on the deficit syn- 
drome, contrast with more recent findings, indicating that at least some patients 
with schizophrenia may show improvement in symptoms and global functioning 
throughout the course of the disorder. 

Strauss et al. [116] compared a sample of schizophrenia versus nonpsychotic 
depressed patients on symptom progression, functional outcome, and recovery over 
a 20-year period. The study reported that patients with deficit syndrome were more 
likely to experience a persistently impaired course of illness and had poorer long- 
term outcome than nondeficit schizophrenia patients. More specifically, patients 
with deficit syndrome had increased disorganized thinking and greater worker dis- 
ability over time. Global recovery was seldom achieved among deficit patients and 
was even less likely later in the course of the illness. 

Harvey et al. looked at 28 predictors and several categorical and continuous out- 
come measurements for 114 patients over almost 5 years. They reported that 33% 
of patients were worse and 62% were better overall at the end of follow up period, 
with the best negative predictors being social isolation, apart from relatives, longer 
illness and being hospitalized at the first assessment [117]. 

While the previous study recruited younger patients (a mean age of approxi- 
mately 23 years) in private and public hospitals, Mancevski et al. examined 99 
chronic inpatients that remained in the state institutions until the 1970s and subse- 
quently died in those institutions [81]. By examining data from the onset of illness 
until death, this study was unique in examining the entire course of schizophrenia 
in a relatively large number of closely observed subjects. The study found that the 
lifetime course of schizophrenia in the chronically institutionalized patients is char- 
acterized by a decrease in positive symptoms and an increase in negative symptoms. 
Schizophrenia with earlier onset (before the age of 25) was associated with more 
negative symptoms throughout life. 

Schultz et al. [118] examined the course of schizophrenia over the lifespan by 
comparing symptoms of patients aged 14-73. Three symptom dimensions (psy- 
chotic, disorganized, and negative) were examined separately in relation to age. 
Age was specifically associated with a decrease in hallucinations, delusions, bizarre 
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behavior and inappropriate affect. Male gender was associated with greater sever- 
ity of negative symptoms. Schultz et al. concluded that psychotic and disorganized 
symptoms were likely to be of lesser severity in older patients with schizophrenia, 
while negative symptoms tended to persist. 

These longitudinal studies suggest that negative symptoms increase later in life. 
Long term stability (ranging from 4 years [56] to 10 years [119]) of the cognitive 
impairment in schizophrenia has been reported. Hoff et al. [120] also found that the 
cognitive changes occur prior to the debut of schizophrenia illness. 

Bergstein et al. [5] looked at the relationship of sense of coherence and expressed 
emotion, depression and delusions as prognostic factors. From 48 acute delusional 
patients followed over 18 months, 23% of them had a chronic course, 42% relapsed 
after initial improvement, 8% had late remission and 23% had stable remission. 

The Danish National Schizophrenia Project [121, 122] is a prospective, com- 
parative, longitudinal study with a minimum intervention period of 2 years and 
assessment of patients with a first psychotic episode of a schizophrenic spectrum 
disorder at baseline and at 1, 2 and 5 years after inclusion. From 562 patients 
randomized to three treatments, 119 patients received supportive psychodynamic 
psychotherapy, 139 received "integrated treatment", an integrated program consist- 
ing of assertive community treatment, psychoeducational multifamily treatment, 
social skills training, and antipsychotic medication, and 304 received "treatment 
as usual". The three cohorts were similar at baseline. After 1 year, patients in the 
two intervention groups improved more in terms of symptoms and social function 
than patients in the treatment-as-usual group. This improvement continued into the 
second year. Patients that received the integrated assertive treatment fared better 
than those being treated with supportive psychodynamic psychotherapy. This study 
suggests that more intensive psychotherapeutic modalities may improve the out- 
come for patients with first psychotic episodes. Jager et al. [123] reports that in 
an 8 week naturalistic study of 280 patients with schizophrenia (DSM-IV criteria) 
78.5% achieved the criteria for response and 44.6% of these patients achieved cri- 
teria for remission. Thirthalli et al. [124] identified 215 patients with schizophrenia, 
diagnosed using ICD-10 criteria. This study is unique for our time, as 58% of these 
patients did not receive antipsychotic medication over the 1 year follow up period. 
Thirthalli et al. report that the level of disability in untreated patients did not change, 
and, the continuous treatment with antipsychotic medication decreased the disability 
significantly. 

During the Camden Schizophrenia Surveys Harvey et al. evaluated 1 14 patients 
with schizophrenia in a community setting over a 5 year period [117]. After 5 years, 
62% of the patients were better overall while 33% were worse. There were four best 
negative predictors of outcome: social isolation, longer illness, living apart from 
relatives, and being an inpatient at first census, which together accounted for 32% 
of the outcome variance. The authors concluded that social relationships during the 
course of the illness were important predictors of overall outcome. Furthermore, 
relationships with friends and family also positively contributed to a better 
outcome. 
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Discussion 

An increasing body of evidence suggests that the uniformly poor prognosis 
of schizophrenia conceptualized over a century ago [125] no longer accurately 
describes the course and outcome of schizophrenia. We will discuss the most likely 
explanations of this apparent paradigm change. 

First, a change in the diagnostic criteria schemes used over time effectively pares 
an apparently homogeneous entity in smaller and likely different biopsychologi- 
cal constructs. It is conceivable that the very differences between such constructs, 
previously lumped together, are now manifesting in differences of course and prog- 
nosis. For example, Stephens et al. [126], using 9 diagnostic systems to analyze 
the medical records of 283 patients discharged from the hospital with diagnosis 
of schizophrenia, schizoaffective disorder and paranoid state found that except for 
3 schemes (the New York Research Diagnostic Criteria (RDC), DSM-III, and St. 
Louis criteria), the overall diagnostic agreement between the other 6 diagnostic 
schemes was low. Modestin [97] also reported diagnosis agreement between DSM 
III and IV, ICD-10 and RDC but not with either Schneider's or Bleuler's criteria. 
Lenz et al [102] also reported that there is a good diagnosis stability with the ICD-9, 
RDC and DSM III systems. However, in another study [93], from 7 tested diagnostic 
systems, only two (DSM III and Schneider's first rank) performed somewhat bet- 
ter in predicting prognosis. One study suggested that schizophrenia diagnosed with 
DSM II might have a better prognosis when compared with schizophrenia according 
to the DSM III system [94]. 

While both over and under inclusive criteria, i.e. a broad or narrow diagnosis, 
may serve a purpose at a particular time of use, only time can reveal their long term 
shortcomings, as in the case of Langfeldt's schizophreniform psychosis [127]. 

Secondly, a sufficiently long period of follow up is necessary to differentiate 
between remission and recovery. Brief follow up might spuriously report recov- 
ery in patients who might be in a state of temporary remission. Torgalsboen and 
Rund [128], looking at a small patient population diagnosed with remission 10 years 
before, reported that only half of these patients maintain a recovery diagnosis. 

Thirdly, the effect of evolving treatments, in addition to other factors (e.g. the 
individual's level and perception of stress, alimentation, exposure to toxins and 
other environmental factors) need to be carefully considered when data in cap- 
tured longitudinally, over extended periods of time. Koshland describe a "paradigm 
challenge" [129] as new data emerges which may be incongruous with the exist- 
ing theories. Such factors should at least be acknowledged as possible confounders; 
in certain cases a more direct, disease modifying effect might need to be consid- 
ered. We will use two examples to illustrate this point. First, the oldest longitudinal 
studies of schizophrenia reported a smaller percent of patients who dropped out 
than the more recent studies [75, 76, 81, 104]. Interestingly, this fact cannot be 
accounted by the longer hospitalizations of the period as, in several of these stud- 
ies, the patients were traced post hospitalization and in between hospitalizations. 
This is a case where other confounders should be considered, such as changes in the 
nature of the therapeutic relationship (with a more authoritarian physician stance 
in the past), or the nature of family dynamics (with more "connected" extended 
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families in the past) among others. A different example: when compared with the 
past, modern day schizophrenia seems to have much fewer cases of the catatonic 
type [130]. This is a rather drastic change in a clinical phenotype. In this case, in 
addition to considering confounders, one might also consider a more direct effect of 
a potentially disease/phenotype/gene expression modifying factor (i.e. a cumulative 
medical treatment/other interventions effect at the individual and his/her offspring's 
level). 

To illustrate, out of a group of patients with frequent hospitalizations over a 
period of 4 years, those offered boarding homes (with an average stay of 1 1 months) 
had significantly less hospitalizations during the boarding home period and years 
after, as well as a lower hospitalization rate [131] than the non-boarding home con- 
trol group. It should be acknowledged that the protective effects of structure have 
been demonstrated over decades. In their state hospital study, Peterson and Olson 
[132] report that between 1936 and 1945 39% out of 4,254 of Warren State Hospital 
patients were not released 5 years after the fist hospitalization. The same investiga- 
tors report that following the introduction of neuroleptics from 170 patients at the 
Anoka State Hospital only 11% were never released at 5 years. However, when they 
looked at patients never released and readmitted at 5 years the proportion changed to 
39 and 21% respectively. In terms of the stability of improvement, Mc Walter et al. 
[133] reports that 46% of patients in the preneuroleptic era and 49% of patients 
in postneuroleptic era were not readmitted during the year following discharge. 
Therefore, although a shorter duration of symptoms is noted with neuroleptic ther- 
apy, the time to rehospitalization is not significantly increased, when most of other 
factors are the same. 



Conclusion and Future Directions 

In the earliest longitudinal studies [134] 39% of the patients admitted for the first 
time with schizophrenia continued to be hospitalized at 5 years. The percent of 
patients having a particular outcome largely depended on the type of schizophrenia, 
with worse prognosis reported for hebephrenic type (55% unimproved) and process 
status (54% unimproved at follow up) [135]. In general, using similar diagnostic cri- 
teria, 18-35% of patients had a severe outcome, 24-46% moderately severe outcome 
and 22-34% are recovered [5, 85, 86, 88, 97, 105, 136, 137]. 

The development of neuroleptic medication contributed significantly to deinsti- 
tionalization by allowing a faster stabilization period but did not prove to be superior 
when compared to previous interventions in preventing hospitalization at 1 year 
post-discharge [133] or clearly improving long term course or prognosis. 

Although there are ongoing divergences, there is currently a general consen- 
sus regarding the diagnostic approach to schizophrenia. DSM IV and ICD, the 
most used diagnostic schemes for schizophrenia, offer uniformity in diagnosis and 
good reliability, amongst other benefits. However, more specific categories along a 
diagnostic spectrum may help researchers to individualize treatment. Furthermore, 
a dimensional approach might improve the predictive power of diagnostic criteria. 
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Further prospective, long terms studies, with carefully selected and validated 
diagnostic criteria, including endophenotypes (cognitive and negative symptoms 
clusters, EEG, electrophysiology and brain imaging data) in addition to clinical 
criteria, are recommended to clarify the course and prognosis of schizophrenia. 
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Chapter 12 

Late-Onset Schizophrenia: Epidemiology, 
Clinical Profile, Prognosis, and Treatment 
Considerations 



Emilio Sacchetti, Cesare Turrina, Luca De Peri, and Antonio Vita 



Abstract Historically, the possibility that schizophrenia can arise in middle or old 
age was supported by Emil Kraepelin, Eugene Bleuler and Manfred Bleuler. For 
very late-onset cases the British school used a specific diagnosis like late paraphre- 
nia. However, until DSM-IIIR, clinicians in the United States did not consider a 
diagnosis of schizophrenia in patients with more than 45 years of age. In 2000 a con- 
sensus was reached to give a specific definition to late-onset schizophrenia (LOS) for 
cases in the 40-60 year age range, and very late-onset schizophrenia-like psychosis 
(VLOSLP) for cases aged 60 years or more. There have been few community sur- 
veys of LOS, and few reported estimates for broadly defined psychotic symptoms, 
or, at best, for the overall prevalence of schizophrenia in the elderly. Analyses of 
the clinical surveys indicate that, among patients with schizophrenia, 20-30% had 
an onset of illness after age 40 years. The symptom profile was generally investi- 
gated through matching patients with LOS with those with early onset schizophrenia 
(EOS). Some studies outlined the similarities between LOS and EOS, but often LOS 
had fewer negative symptoms, less disorganization, and better social performance. 
These comparisons must be weighted for the deterioration and selective mortality of 
schizophrenia with early onset. Patients with LOS have a worse neuropsychologi- 
cal performance than healthy controls, but for some tests they show an intermediate 
performance between EOS and controls. Genetic studies are very few and often 
not specifically designed, but evidence from the larger studies indicates a lower 
rate of first-degree relatives affected by schizophrenia in LOS compared with EOS. 
Brain imaging has found that LOS has abnormalities similar to EOS, although not 
all studies are concordant. Indices of cerebrovascular illness did not seem to be 
specific. Brain imaging, EEG and neuropathological studies do not indicate that 



E. Sacchetti (El) 

Department of Psychiatry, Brescia University School of Medicine, Brescia, Italy; University 
Psychiatric Unit, Brescia University School of Medicine and Brescia Spedali Civili, Brescia, Italy; 
Department of Mental Health, Brescia Spedali Civili, Brescia, Italy; Centre of Behavioural and 
Neurodegenerative Disorders, Brescia University and EULO, Brescia, Italy 
e-mail: sacchett@med.unibs.it 



M.S. Ritsner (ed.), Handbook of Schizophrenia Spectrum Disorders, Volume II, 301 
DOI 10. 1007/978-94-007-083 1-0_12, © Springer Science+Business Media B.V. 2011 



302 



E. Sacchetti et al. 



neurodegeneration or cerebrovascular illness play a major role in LOS. Evidence- 
based guidelines for the treatment of LOS do not exist, for these patients are too 
few in randomized clinical trials. The indications from experts are to treat these 
late-onset patients with at least half the doses used for elderly patients with EOS. 
After 2000 more follow-up studies on LOS were published on whether patients 
with schizophrenia progressed to a dementia illness. Most did not find such evi- 
dence, but some studies suggested that, for a subgroup of patients, this possibility 
must be considered. Theories on the etiopathology of LOS have generally hypoth- 
esized a cerebral neurodevelopmental damage, similar to EOS, that predisposes an 
individual to the later development of psychosis when other insults occur in later 
life. Future research should probably concentrate on middle-age patients with LOS, 
because it is difficult to find patients with VLOSLP, should correct comparisons with 
aged patients with EOS for factors such as selective mortality and cognitive deterio- 
ration, and clarify the paradox of good premorbid functioning of patients with LOS 
despite existing neurodevelopmental deficits. 

Keywords Late-onset schizophrenia • Very late-onset schizophrenia-like 
psychosis • Elderly • Late paraphrenia • Late-onset psychosis 

Abbreviations 

LOS Late-onset schizophrenia 

EOS Early-onset schizophrenia 

VLOSLP Very late-onset schizophrenia-like psychosis 



Late-Onset Schizophrenia, Historical and Diagnostic Issues 

The clinical and scientific debate on late-onset schizophrenia (LOS) can be traced 
back to at least the beginning of modern psychiatry, despite the firm consensus that 
the disorder typically begins in youth and early adulthood. 

The concept of Kraepelin [1] of dementia praecox as a mental decline starting 
in early adulthood was soon revised by the same author to allow for the possibility 
of illness onset after adolescence or in early adulthood (". . . a not unconsiderable 
number of cases still reach development in the fourth, fifth and even in the sixth 
decade"). 

Eugene Bleuler [2], in his textbook of psychiatry reported a second peak in the 
incidence of schizophrenia at the time of climaterium, and the occurrence of chronic 
paranoid forms around the fourth decade. The issue was then addressed by Manfred 
Bleuler [3] in a series of chronic institutionalized patients. He reported a rate of 
onset after 40 years of 15%. Minor phenomenological differences were observed in 
the comparison with patients with early-onset schizophrenia (EOS), namely milder 
symptom severity, and lower frequency of affective flattening and formal thought 
disorders. 
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For patients with an onset after 60 years of age the British literature [4-6] has 
used the construct of "late paraphrenia", which identifies a psychosis with a lack of 
negative symptoms and without a deteriorating course. In a review of 1995 [7], the 
available literature was criticized for mixing two different diseases, the Bleulerian 
LOS and the British late paraphrenia. It was also advocated that there should be clear 
boundaries between LOS and other delusional disorders with onset in late age, and 
it was pointed out that late paraphrenias may be "disguised diagnoses" for disorders 
with an organic origin. 

Although DSM-III [8] did not allow a diagnosis of schizophrenia after the age 
of 45 years, DSM-IIIR [9] did specify the possibility of LOS after the age of 
45 years. DSM-IV [10] and DSM-IVTR deleted any specification related to the 
timing of schizophrenia onset and ICD-10[11] dropped the diagnosis of late para- 
phrenia. Lack of age limits for the onset of schizophrenia in the two classifications is 
largely based on the assumption that onset in old age does not give specificity to the 
disorder. 

The lack of a valid diagnostic construct for schizophrenia-like symptoms starting 
in old age has led to an authoritative consensus [12], published in 2000, that stated 
"after much discussion, a consensus was reached that cases in which onset occurs 
between age 40 and 60 be called late-onset schizophrenia and that cases in which 
onset occurs after the age of 60 should be called very late-onset schizophrenia-like 
psychosis (VLOSLP). In terms of epidemiology, symptom profile, and identified 
pathophysiologies, the diagnosis of late-onset schizophrenia and very-late-onset 
schizophrenia-like psychosis have face validity and clinical utility". This work has 
somehow changed the way to conceptualize late-onset schizophrenia and sometimes 
was a reference for authors publishing thereafter. Among its assumptions were that 
there are three peaks in the incidence of schizophrenia, young, middle and old age, 
and that this last is possibly more linked to organic etiology. 

The Differential Diagnoses 

Table 12.1 lists some of the more frequent psychotic disorders starting in old age, 
and their differential diagnosis according to some authors [13-17]. Among these 
disorders are: dementia with delusions and hallucinations (psychosis of Alzheimer's 
disease), delusional disorder, psychotic disorder due to a general medical condition, 
brief reactive psychosis, mood disorder with psychotic features, delirium, substance 
abuse and psychosis. Particularly, the first two have been discussed by authors 
interested in late-onset schizophrenia. 

The term psychosis of Alzheimer disease [16, 17] has recently gained credit over 
the more general diagnosis of behavioral and psychological symptoms of dementia. 
The diagnostic criteria are: (1) characteristic symptoms: presence of visual or audi- 
tory hallucinations or delusions; (2) primary diagnosis: dementia of the Alzheimer's 
type; (3) chronology: onset of dementia precedes or coincides with that of psychosis; 
(4) duration and severity: the symptoms of psychosis have been present, at least 
intermittently, for 1 month or longer, and are severe enough to cause some disruption 
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Table 12.1 The differential diagnoses of schizophrenia with onset in old age 



Disorder 

Dementia, Alzheimer type with delusions and 
hallucinations 

Delusional disorder 

Mood disorder with psychotic features 

Brief reactive psychosis 
Delirium 

Psychotic disorder due to a general medical 
condition 

Substance abuse and psychosis 



Clinical features 



Impaired memory, typical 

neuropsychological performance, 
everyday functioning does not improves 
with treatment [13], simple paranoid 
believes [14, 15, 16, 17], 
misidentifications are common [16, 17] 

No bizarre delusions and/or hallucinations 
[13], poor response to antipsychotics [14] 

Hy story is positive for major depression or 
manic/hypomanic symptoms, affect is not 
blunted or flat [13] 

Short psychotic symptoms, after a stressful 
event [13] 

Clouded consciousness or difficulties to 
sustain attention [14] 

Patients history, physical examination, and 
laboratory assessment are positive [13], 
visual hallucinations in Parkinson disease, 
especially if treated with anticholinergic 
or dopaminergic drug [14] 

Positive drug screen [14] 



in functioning; (5) exclusion of schizophrenia, delusional disorder, psychotic mood 
disorder, another medical condition, or substance- or medication-induced psychosis; 
and (6) delirium: the psychosis does not occur exclusively during the course of a 
delirium. Misidentification of caregivers and delusions of theft are more common; 
schneiderian first rank symptoms are rare. It tends to remit in the later stages of 
dementia. 

Delusional disorder is another psychiatric disorder with onset after 40 years of 
age. In common with LOS schizophrenia, the symptoms include a lack of disor- 
ganized speech and behavior and the absence of negative symptoms, with onset 
typically in middle or late adulthood. The average age of onset is 40-49 years for 
men and 60-69 years for women [15]. Although the distinction between LOS and 
delusional disorder looks rather easy (presence/absence of bizarre delusions and hal- 
lucinations), some authors [18] have questioned the validity of this distinction on a 
descriptive and predictive basis. 

The heterogeneity of late-onset psychoses is well illustrated in a 10-year follow- 
up [19] of 47 cases diagnosed as persistent paranoid psychosis, with onset after 60 
years. After a clinical review, these patients had distinct features that allowed them 
to be categorized into 6 subgroups: schizophreniform, paranoid, schizoaffective, 
organic, symptomatic and affective. In another study [20] with details of differential 
diagnosis after referral of 74 patients with an onset of psychotic symptoms after 45 
years (DSM-IIIR threshold) to a university psychiatric service, 3 had a psychosis 
secondary to drug abuse, 4 had onset of a dementia disorder, 11 had delusional 
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disorder, 9 had a mood disorder with psychotic features, and 6 were not otherwise 
specified psychosis. 

Prevalence and Incidence of LOS and VLOSLP 

In a community survey, the mere distinction between early- and late-onset psychosis 
may not be scheduled in the study design, and lay interviewers have poor knowl- 
edge of the differential diagnosis between the many types of psychotic illnesses of 
the elderly. Hence, population studies report on the prevalence of psychotic symp- 
toms in general, while clinical epidemiology can make estimates of the relative 
contribution of LOS in the overall number of patients with schizophrenia. 

Community Surveys 

In a community survey [21] of elderly people that aimed at diagnosing auditory 
hallucinations and paranoid ideation, it was found that 65 of 935 subjects (7.0%) 
had at least one psychotic symptom; of these subjects, 40 (4.3%) were judged to be 
cognitively intact. 

In a two- wave community study [22] of 5,222 persons aged 65 years or more, the 
incidence of schizophrenia was defined by those subjects who were negative at the 
first assessment but with schizophrenic symptoms after 2 years (wave 2). Only two 
subjects were found, but these were relapses of schizophrenia already diagnosed 
before the age of 65 years. The annual incidence of 3.0/100,000 (CI 0.00-110.7) 
was computed from another case with a provisional diagnosis of schizophreniform 
disorder, with some depressive features, who developed dementia after 4 years. In 
this study, the prevalence of all cases of schizophrenia, with no distinction between 
early and late-onset, was 0.12%. 

The heterogeneity of causes of psychotic symptoms in the elderly detected by 
community surveys is apparent in a Swedish study [23] on psychotic symptoms and 
paranoid ideation in a nondemented population of very old subjects (85+ years). 
The prevalence of any psychotic symptom was high (10.1%), but these symptoms 
were associated with incident dementia and major depression syndrome. 

A recent, two-wave community incidence study [24] (age range 18-64 years) 
identified three age groups: young (18-34 years), middle (35-49 years) and old age 
(50-64 years). Of the 4,637 subjects investigated, 56 had incident psychosis (34 
in the young, 44 in the middle, and 21 in the old). The cumulative incidence of 
late-onset psychosis was 0.3%. 



Clinical Studies 

In a review [25] of clinical studies published between 1913 and 1986, 8 studies were 
selected that reported on the occurrence of LOS (40+ years) among patients from 
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various age groups. A weighted mean proportion of 23.5% was computed, ranging 
from 15.4 to 32.0%. 

A case-register study [26], serving the Camberwell catchment area, investigated 
first contacts with an ICD-9 diagnosis of schizophrenia, paraphrenia and other non- 
organic psychosis made between 1965 and 1984. The chart review also considered 
a more stringent diagnosis of DSM-IIIR schizophrenia, and it was found that both 
ICD and DSM identified a peak of incidence in the 16-25 -year-old group, a slight 
second peak in the 46-55 year group, and a third peak in the over 65 years age 
group (10-20/100,000 population). Twenty-eight percent of the collected sample 
had an onset of illness after age 44 years, and 12% after age 64 years. Surprisingly, 
diagnosing schizophrenia according to DSM criteria was easier in late-onset cases. 

It has been reported that admission rates for non-affective, non-organic psychoses 
in elderly people are influenced by age. A study [27] on first admission to hospital of 
people age 60+ years in a large population in the Netherlands, England and Wales, 
showed a linear association with age, with an 11% increase in the incidence with 
each 5-year increase in age. A connection between degenerative brain processes 
and what were called non-affective psychoses in the elderly was supported. 

The setting of clinical studies may influence estimate rates. A survey [28] 
conducted in Illinois state hospitals detected a very low prevalence of late-onset 
DSM-IIIR schizophrenia, with an estimate of 4.1% of all patients aged 45 years 
and older with diagnoses of schizophrenia or schizoaffective disorder. It was 
hypothesized that patients with LOS had had a better working performance dur- 
ing adulthood, which could have resulted in better health coverage and admission to 
private facilities. 

In a review [29] of clinical reports on the age at onset of first psychiatric admis- 
sion for schizophrenia, it was reported from the analysis of 8 studies that 77% of 
patients had onset before the age of 40 years, 13% between 41 and 50 years, 7% 
between 51 and 60 years, and 3% after the age of 60 years. 

Epidemiology should also be kept in mind for those studies that compare late- 
onset cases with aged patients with schizophrenia who had early onset of their 
illness. The 25-year mortality of people with schizophrenia has recently been esti- 
mated in a cohort of 370 patients [30], and it was found that the standardized 
mortality ratio was 289 (i.e. three times higher than a control population). Of all 
patients, 164 (44.3%) were dead at follow-up, and most deaths were from common 
causes seen in the general population. Considering the typical onset of schizophre- 
nia in the twenties, the chances of getting through 40 years of illness to the age 
threshold for very-late-onset schizophrenia like psychosis look very gloomy, so that 
any comparison with early-onset cases who have aged is biased by this selective 
mortality. 

Risk Factors 

The literature [10, 12, 20, 31, 32] is sufficiently consistent in indicating a prepon- 
derance of females among subjects with LOS exceeding the over representation of 
women in the general elderly population. A pattern of the relationship between age 
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and sex was reported in one study [33] that showed the number of cases in men 
decreased from 45 to 75 years. In the Camberwell catchment area [26], a study on 
patients with first contact for non-organic, non-affective psychotic disorder found 
that the male/female ratio fell dramatically after the age of 35 years: before the age 
of 35 years it was greater than 1, but then dropped to 3:20 in the group over the age 
of 75 years. In the ABC study [34] on the age distribution of onset of schizophre- 
nia, there was a peak in the number of women in the 45-49 year-old age group, 
which was significantly higher compared with men. In the NEMESIS study [24], 
no greater risk was found for females, and this result, at odds with previous stud- 
ies, was interpreted as being due to lower likelihood that men come to professional 
attention, so that they are missed in clinical studies. 

Sex may interact with ethnicity because, although VLOSLP is traditionally asso- 
ciated with female sex, migrant populations in the United Kingdom have shown 
a preponderance of males (52% of males in migrants vs 18% in native subjects) 
[35]. The incidence of VLOSLP in African- and Caribbean-born subjects was com- 
pared with that of native subjects in London, identifying all new referrals over the 
course of 5 years. Rates for migrants were 12 times higher in migrant females 
and 24 times higher in migrant males [36]. The same group [37, 38] reported that 
Caribbean born patients were significantly younger and had a lower mean age of 
illness onset. This suggested that risk factors for VLOSLP may be different in 
migrants compared with British-born elders, as a result of additional psychoso- 
cial risk factors such as social isolation, loss of social status and loss of social 
networks. 

Hearing impairment is usually associated with the risk of psychosis [5, 12], 
but a higher rate of hearing impairment was not found [39] in subjects with LOS 
when compared with controls (mild + moderate/severe 40.7 vs 38.2%). In this 
study only a few subjects had severe hearing loss, which may be more likely 
associated with psychosis. In the NEMESIS study [24] a statistical trend only 
was found for the association between psychosis and hearing impairment. This 
was defined by a subject's self-report of being treated or monitored by a physi- 
cian. The measure of hearing impairment was probably too stringent and this 
sample (<65 years) could be too young for these variables to exert significant 
differences. 

Research has also investigated the possible influence of psychosocial stress in 
childhood, such as that of child survivors of the holocaust. In a review [40] of 93 
subjects there were 12 cases of LOS. A significant association was reported with 
severity of stress; for example, detention in a concentration camp and the loss of 
parents and siblings. 



Psychopathology of LOS and VLOSLP 

Very little, if anything, is known from research about the pattern of onset of psy- 
chotic symptoms in old age. EOS is a disorder that often starts with a prodromal 
phase, followed by true psychotic symptoms. How LOS and VLOSLP progress 
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has not been understood until now. More is known about psychopathology, where 
comparisons have been made with elderly patients with EOS. 

Studies on psychopathological differences between LOS and EOS have 
reported mixed results, probably because of the inclusion of psychotic disor- 
ders other than schizophrenia, or the inclusion of chronically ill schizophrenia 
patients with multiple hospitalizations [41]. These studies are summarized in 
Table 12.2. 

In a comparative study [33] of 470 first-contact cases with EOS or LOS that 
analyzed a large number of symptoms of psychosis, the conclusion was that, 
notwithstanding the presence of phenomenological similarities, the number of 
symptom differences between the two patient groups was sufficient to support 
the hypothesis that cases of EOS and LOS are not phenotypically homogenous. 
In particular, the two groups did not differ in the prevalence of delusion of ref- 
erence, bizarre delusions, delusional perceptions, and lack of insight. Instead, 
patients with EOS presented more positive and negative formal thought disor- 
ders, affective symptoms, inappropriate affect, delusions of grandiosity or pas- 
sivity, primary delusions other than delusional perception, thought insertion, and 
thought withdrawal. Patients with LOS had increased prevalence of persecu- 
tory delusions with and without hallucinations, organized delusions, third person 
auditory hallucination, abusive or accusatory voices, and running commentary 
(Fig. 12.1). 

Although the results of a study [20] on LOS (45+ years) showed many similar- 
ities with EOS ("late-onset schizophrenia is as much schizophrenia as early-onset 
schizophrenia is"), an atypical result was that patients with LOS had a long life of 
normal social adjustment, but premorbid childhood maladjustment. 

Analysis of the Scale for the Assessment of Positive Symptoms (SAPS) and Scale 
for the Assessment of Negative Symptoms (SANS) for a small sample of patients 
[39] with DSM-III-R schizophrenia (early-onset 35 years or less, late-onset 50 years 
or more) did not find symptom differences after Bonferroni correction except for the 
presence of more negative symptoms overall in the early-onset group. Three- and 
five-factor analyses of SAPS and SANS data also failed to demonstrate differences 
between patients with EOS and LOS. Overall functioning was also evaluated in this 
study and the Global Assessment of Functioning scores were much lower in EOS 
(17.7) versus LOS (27.8) versus controls (86.6); scores for instrumental activities of 
daily living were higher (poorer performance) in EOS (2.3) versus LOS (1.8) versus 
controls (1.0). 

In a large study [41] of first-episode, antipsychotic drug-naive patients with 
schizophrenia, affective flattening and social withdrawal were more severe in sub- 
jects with an onset before 40 years of age. Systematic persecutory delusions 
presented higher scores in the group of patients with onset after 40 years of age. 
Differences in affective flattening and social withdrawal between patients with EOS 
and LOS persisted after controlling for several secondary sources of negative symp- 
toms, thus supporting some role of primary negative symptoms in this finding. These 
authors are among the few that discuss the possibility of a prodromal phase in LOS, 
leaving the question for future research. 
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Phenomenology of early- and late-onset schizophrenia 
spectrum disorders: a comparison (*) 



Positive formal thought disorder 
Negative formal thought disorder 
Inappropriate affect 
Restricted affect 
Passivity delusion 
Catatonia 

Primary delusions * delusional perception 
Thought insertion 
Thought withdrawal 
Grandiose delusions 
Persecutory delusions 
Organized delusions 
Persecutory delusions with hallucinations 
Third person auditory hallucinations 
Accusatory or abusive voices 
Running commentary 

33 



Early onset (44 years or less) 
pts (n=336) 



Late onset (45 years or more) 
pts (n=134) 



(*) Adapted from Howard et al.' 

Fig. 12.1 Phenomenology of early- and late-onset schizophrenia spectrum disorders: a compari- 
son (adapted from Howard et al. [33]) 



In a study [42] on psychopathological profiles, functioning and cognition of 744 
patients with EOS and 110 patients with LOS (40+ years), one of the largest studies 
to date, both similarities (prevalence of negative, deficit and depressive symptoms) 
and differences (in LOS less positive symptoms and general psychopathology, bet- 
ter processing speed, abstraction, verbal memory and everyday functioning) were 
found. The authors commented that these differences were enough to consider LOS 
a subtype of schizophrenia. The worse performance in subjects with EOS was 
interpreted as due to the effects of schizophrenia starting in adolescence or early 
adulthood, when many of the normal psychosocial and developmental tasks are 
interrupted. If onset is delayed until mid-/late-life, functional skills are established 
and integrated. 

A hint about the complex phenomenology of LOS may come from a well- 
discussed clinical case [43], in which the patient with a "late-onset schizophrenia 
like psychosis" had an onset in his early fifties, a juvenile history of epilepsy, his 
first psychotic symptoms after imprisonment, a treatment that coupled an antipsy- 
chotic with 100 mg of nortriptyline, blunted affect in the evaluation of two episodes, 
discontinuation of antipsychotic treatment too quickly after clinical response, and 2 
years of remission while drug-free. 

Thus, psychopathological differences are sometimes found, pointing to less neg- 
ative symptoms in cases of LOS and more organized paranoid ideation, but this 
comparison must be viewed cautiously, both for selective mortality and for the 
deteriorating course of the illness in control cases of EOS. 
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Neuropsychology 

Neuropsychological performance is of special interest in LOS because it can test 
similarities (or differences) with EOS and assist in the differentiation of LOS with 
dementia of the Alzheimer type. 

A study in San Diego [20] investigated 15 neuropsychological variables that cov- 
ered overall intellectual ability, executive functions, learning and memory, motor 
skills, verbal ability, perceptual- motor skills and sensory abilities. Almost all tests 
showed that patients with LOS performed significantly worse than normal controls. 
Only in two variables (perseverative responses at the Winsconsin Card Sorting Test 
(WCST) and trials 1-5 of the California Verbal Learning Test (CVLT)) did patients 
with LOS perform better than those with EOS. 

In a comparison [44] of 32 patients with DSM-IV schizophrenia, with onset after 
45 years, with 32 patients with Alzheimer disease, it was found that the long-delay 
free recall of the CVLT was significantly better in patients with LOS (3.50) than 
those with Alzheimer disease (0.84). Notably, performance on most other tests was 
"predominantly similar" among the two groups. The study had no control sub- 
jects, such as healthy elderly or patients with EOS and one-third of patients with 
Alzheimer disease had psychotic symptoms. 

The analysis [45] of some cognitive styles, such as probabilistic reasoning, causal 
attribution styles and mentalizing ability, showed that in VLOSLP only mentalizing 
errors were higher than in patients with depression and controls (mean first order 
deception 79.8 in VLOSLP, 91.7 in depression, 96.7 in healthy controls). Because 
evidence exists that all these variables are defective in EOS, a less severe cognitive 
bias could be an indication of differences between very-late-onset schizophrenia- 
like patients and deluded patients with early-onset psychosis. 

A study [42] in the United States investigated psychopathology and neurocog- 
nition in patients with LOS, EOS and normal controls. Both the EOS and the LOS 
groups had worse cognitive scores than normal control subjects. Patients with EOS 
and LOS were similar on verbal knowledge and auditory working memory, but the 
LOS group was less impaired than the EOS group on tests of processing speed, 
abstraction/cognition flexibility and verbal memory. 

Genetics 

In general, most of the scant literature on familial load suggests that LOS runs in 
families with a lower aggregation in comparison with EOS [25]. Research in this 
area is very poor, because family genetic studies are difficult to carry out and inter- 
pret, due to the difficulties in collecting relatives of older subjects, and the possible 
underestimated risk when the entire life span has to be considered. 

In a clinical and neuropsychological study [20] of 25 patients with LOS (45+ 
years), 39 patients with EOS, and 35 normal subjects, family history was collected 
in a semi- structured clinical interview with subjects and informants. Patients with 
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LOS and EOS had a similar proportion of first-degree relatives with schizophrenia 
(12 vs. 13%). 

A unique family study [46] of late-onset non-affective psychoses investigated the 
psychiatric morbidity of 269 first-degree relatives of patients with schizophrenia or 
delusional disorder (onset at 60+ years) and 272 relatives of healthy controls. Both 
a narrow (15-50 years) and a wider (15-90 years) age range for schizophrenia were 
considered, but the lifetime risks were very similar in index relatives and controls 
(narrow 1.3 vs. 1.3%; wider 2.3 vs. 2.2%). Unexpectedly, the risk for depression 
was significantly higher in relatives of patients with late-onset psychosis. 

In a study [39] on the phenomenology of schizophrenia with onset after 50 years, 
the family psychiatric history was investigated using a structured interview. It was 
found that only 3.7% of 27 patients with LOS had a positive family history for 
schizophrenia, compared with 40% of 20 patients with EOS. 

A recent genetic association study [47] has found that the deletion of CCR5 32- 
bp allele, a chemokine receptor, was more frequent in a subgroup of schizophrenia 
patients with first admission after the age of 40 years compared with those admit- 
ted earlier and with healthy controls (8 vs. 2 vs. 1% were homozygous for the 
deletion allele, respectively). This deletion could be present in subjects with a genet- 
ically higher sensitivity to the prenatal viral effects on neurodevelopment, leading 
to neuronal damages and a predisposition to a specific form of schizophrenia with 
late-onset. 



Brain Imaging 

Early studies started to look for differences between LOS and normal controls, 
following research on structural brain changes in EOS. In a study [48] that 
included patients with LOS (55+ years) DSM-IIIR schizophrenia, EOS, patients 
with Alzheimer disease, and normal controls, 1 1 MRI measures of atrophy in the 
comparison of EOS and LOS patients were similar. Furthermore, LOS patients had 
higher dopamine D2 receptor density than normal controls. 

In a study [49] on neurological soft signs, neuropsychological defects and MRI 
abnormalities, it was found that 30 patients with EOS and 27 patients with LOS 
(45+ years) had similar neurological soft signs, and similar larger lateral ventri- 
cles. Patients with LOS had more cortical atrophy in the anterior temporal and mid 
parietal regions, and more subcortical signal hyperintensities. 

A study [50] on regional cerebral blood flow on 15 subjects with LOS (50+ 
years), 7 EOS (<35 years) and 27 healthy controls found that patients with LOS 
had a lower cerebral perfusion in the frontal and temporal areas compared with con- 
trols, but only right temporal perfusion was significantly different compared with 
EOS. The authors commented that finding similar abnormalities in late-onset and 
early-onset could help in understanding schizophrenia, but did not answer questions 
on why onset is late in life in some patients. 

In a study [51] on 25 subjects with LOS, age- and sex-matched with EOS and 
normal controls, hyperintensities on MRI were computed. Subjects with LOS had a 
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mean age of 74.5 years and were tested 8 years after onset. Although the research 
hypothesis was that hyperintensities were higher in the prefrontal, temporal, and 
basal ganglia circuits, significant differences were found in the periventricular white 
matter (total periventricular hyperintensities: in the left hemisphere 0.153 LOS, 
0.084 EOS, 0.048 normal controls; in the right hemisphere 0.156 LOS, 0.076 EOS, 
0.054 normal controls). In discussing the higher rates of periventricular hyperin- 
tensities in LOS compared with EOS, the authors did not consider them to be 
specific to LOS. They hypothesized a predisposition to the development of psy- 
chosis that becomes manifest after the occurrence of additional brain pathology, 
such as cerebrovascular disease. They purported that a subgroup of patients with 
LOS will progress to vascular dementia if followed up over a sufficiently long 
period. 

Looking for mid- sagittal differences in the corpus callosum and the cerebellum, 
the same group [52] compared 25 patients with LOS (50+ years), 24 with EOS, and 
30 normal controls. Differences in the size of the corpus callosum between the three 
groups were no longer significant after covarying for age and education. Cerebellar 
areas and the cerebellum were also not significantly different; the pons was smaller 
in patients with EOS and LOS. 

In a study [53] aimed at differentiating MRI findings in 14 patients with LOS 
(45+ years), age-matched bipolar and unipolar subjects (early-onset allowed), it 
was found that LOS patients had a significant right temporal horn and third ven- 
tricular enlargement. Unfortunately this study did not include patients with EOS 
but the authors reported that findings possibly paralleled existing data on EOS. The 
right- sided temporal abnormalities could explain the lack of thought disorganization 
in LOS. 

In a clinical study [54] that examined the imaging characteristics of 21 VLOSLP 
and 21 controls with EOS, the cerebellum ventricular/brain ratio (0.165) was sig- 
nificantly higher in patients with VLOSLP compared with EOS controls (0.118). 
Other parameters computed in axial sections, such as cortical atrophy, periventric- 
ular white matter leucoencephalopathy, ventricle-to-brain ratio were all similar to 
EOS patients. 

In the only diffusion tensor MRI study [55] of 14 VLOSLP patients and 15 
healthy elderly volunteers, both fractional anisotropy and mean diffusivity were 
found to be similar to those of healthy controls. These results are remarkable, 
because reduction in fractional anisotropy was reported in various white matter areas 
in EOS patients. 



Other Studies on Organicity 

A study [56] of 10 patients with a DSM-IV diagnosis of schizophrenia and onset 
between 40 and 60 years of age examined whether EEG abnormalities were 
similar to those of patients with EOS. Quantitative EEG parameters, such as abso- 
lute and relative power, overall mean frequency, mean frequency of each band, 



314 



E. Sacchetti et al. 



and interhemispheric coherence were not significantly different from a normative 
database of age-matched normal subjects. 

In a relatively recent neuropathological study [57], 13 patients with LOS (40+ 
years) had more alterations in the gray/white matter ratio of the hippocampal gyrus 
compared with 8 normal controls and 13 patients with EOS (average gray /white 
ratio 17% greater than EOS patients and 27% greater than controls in the left ante- 
rior hyppocampal gyrus; 23% greater than EOS and 21% greater than controls in 
the right anterior hyppocampal gyrus). Authors interpreted this as preservation of 
gray matter and a concomitant reduction of white matter. The shrinkage of the 
white matter of parahippocampal gyri in LOS was viewed as a possible dying back 
neuropathy. 

In a neuropathologic study [58] of 8 patients with LOS (40+ years), compared 
with 10 EOS, it was found that the density of neurofibrillary tangles was similar in 
five different brain regions. Furthermore, density of tangles was comparable with 
that of normal controls. 



Treatment of LOS and VLOSLP 

An early case report [59] of 5 patients with DSM-IIIR (45+ years) LOS detected 
"some symptomatic improvement with relatively low doses of neuroleptics". Lower 
antipsychotic doses have generally been recommended for LOS, with some dif- 
ferences among studies. For example, in the 2000 consensus statement [12], the 
recommendation about treatment of VLOSLP was to give doses as low as one-tenth 
of those given in young adults. 

An open study [54] on treatment with risperidone (mean dose 2.1 mg/day) of 21 
patients with VLOSLP and 21 with EOS found clinical improvement (CGI <=3) 
in 71.4 and 57.1% of subjects, respectively. The authors suggested that the use of 
an atypical antipsychotic contributed to the high response, quoting lower rates of 
response with typical antipsychotics. 

The Expert Consensus Panel for Using Antipsychotic Drugs in Older Patients 
[60] recommended, in older patients with schizophrenia, an upper limit (risperi- 
done 3.5 mg/day, quetiapine 300 mg/day) of about one-half the doses for younger 
patients, while for other drugs the upper limit was somewhat higher (olanzapine 
15 mg/day, aripiprazole 30 mg/day). 

To date, the only study [61] on the treatment of LOS and VLOSLP is an open 
trial with amisulpride that included a sample of 26 patients with good cognitive 
performance (Mini-Mental State Examination > 26). At the end of treatment all 
patients were "considerably improved" (PANNS total improvement 46.6% over 5 
weeks). 

In a recent Cochrane review [62] on antipsychotic drug treatment for elderly 
people with LOS, it was concluded that there is no trial-based evidence on which to 
base guidelines for the treatment of LOS. The major difficulty for authors in finding 
some evidence was that in almost all placebo (or active arm) controlled trials the 
number of cases of LOS was too small. 
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One case was reported in the literature [63] of a woman with onset at 53 years of 
age, who did not respond to 4 adequate antipsychotic trials; remission was achieved 
with transcranial magnetic stimulation. 

The Prognosis for LOS and VLOSLP 

Results of studies on the course of LOS were found to be "rare and very contra- 
dictory" in a review [32] in 1997. This was echoed in a 1999 review [64] on LOS, 
which reported "a dearth of follow-up studies". After 10 years, more data are avail- 
able and some indications on the time course of the illness are available. The issue 
is not a minor one, because it may well be that in the early stages of Alzheimer dis- 
ease, when MMSE scores are normal, a schizophrenia-like psychosis will develop 
and only after some years it will be diagnosed as psychosis of Alzheimer dis- 
ease. Follow-up studies are fundamental to investigate this possibility. Furthermore, 
symptoms may be followed by the typical cognitive, affective, and behavioral dete- 
rioration of schizophrenia. Mixed results were found in follow-up studies of LOS 
or VLOSLP, but most (Table 12.3) pointed to a favorable outcome of the psychotic 
disorder. 

In a 5-year follow-up [65] of patients with LOS (50+ years), 9 cases of dementia 
were found out of 19 patients (no cases were found in a control group). Notably, the 
evaluation of global functioning (GAS) did not find a significant decline (41.0 base- 
line score, 45.7 at 5 years), but when subjects who developed dementia at follow-up 
were omitted, the mean score of those patients without dementia rose from 41.4 
to 61.6. The investigators reported that this was likely due to the "full or partial 
resolution of psychosis in many cases". 

In a study [66] on schizophrenia spectrum disorders with late-onset (45+ years), 
that included controls with early-onset psychosis, and subjects with Alzheimer dis- 
ease with and without psychosis, it was found at 1-year follow-up that MMSE scores 
did not decline in late-onset psychosis (baseline 27.2, 1-year 27.6); decline was sig- 
nificant in patients with dementia. These results led the investigators to define LOS 
as "static encephalopathies". 

In a long-term follow-up study [67] (120-month), three groups were compared: 
dementia with psychosis, late-onset major depression, and LOS (40+ years). The 
likelihood of developing dementia after 10 years was similar in patients with LOS 
and major depression. The authors did not outline that the chances of being free 
from dementia after 10 years were less than 50%. 

In a 30-month follow-up [68] of 21 patients with VLOSLP, 13 of the 16 still 
living were judged to be cognitively intact by their caregiver. This led authors to 
comment that "in the majority of patients, cognitive and functional deterioration that 
could suggest psychotic illness as part of a dementia syndrome were not found". The 
concluding comments suggested a similar course for patients with EOS and LOS, 
but data did show stable neuropsychological deficits in LOS and worsening deficits 
in those with EOS. The worse pattern in patients with EOS was significant after 
weighing for a proxy score of deterioration. 
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In a Brazilian study [69] of schizophrenia with onset after 50 years of age 
(13 patients), MMSE scores and activities of daily living were stable at the 1- 
year follow-up (MMSE baseline 21.3, 1-year follow-up 20.8; PFAQ baseline 4.3, 
follow-up 5.9). Authors speculated that, given the mean duration of the disease at 
study entry (6.7 years), a neurodegenerative illness would have produced a marked 
impairment in baseline or follow-up estimates. 

Most studies [66, 68, 69] have found stable cognitive performance at follow-up, 
but at least 2 [65, 67] studies warned about the possibility of cognitive deterioration. 
These results are probably due to differences in study design, length of follow-up 
and the quality of exclusion criteria for cognitive disorders at study entry. 



The Etiopathology of LOS and VLOSLP 

Hypotheses about the etiopathology of LOS can be grouped as follows: the 
effects of cerebral lesions similar to those of EOS, due to a neurodevelopmental 
deficit; the effects of neurodegeneration in later life; the combined effects of neu- 
rodevelopmental deficits, which remain compensated until old age, and later life 
neurodegeneration [12]. 

In advocating that the atypical features of LOS may provide research clues to illu- 
minate its pathogenesis, Rabins and Lavrisha [67] hypothesized that severe thought 
disorders and affective blunting (rare in LOS) are linked to lesions before language 
system development and frontal lobe myelinization; symptoms such as hallucina- 
tions and delusions (more frequent in LOS) may be linked to neuronal plasticity and 
abnormal neural connections that form in response to injury. 

In reviewing the literature on cerebrovascular disease in delusional disorder and 
schizophrenia, Almeida and Starkstein [70] concluded that existing data are not sup- 
portive of the hypothesis that schizophrenia and delusional disorder with onset in 
later life are strongly associated with cerebrovascular disease, and that "cerebrovas- 
cular disease per se plays a limited role in the development of schizophrenia-like 
symptoms in later life". 

The impairment, although less severe, among patients with LOS in abstrac- 
tion/cognitive flexibility and verbal memory compared with normal controls, has 
led some authors [42] to speculate about a similar involvement in EOS and LOS of 
prefrontal and temporal lobe regions. The authors hypothesize that "neurobiologi- 
cal changes occurring in mid or later life may also be important in the phenotypic 
manifestations of schizophrenia in some individuals". 

The high prevalence of LOS in women in the (pre)menopause years had lead to 
the estrogen theory [32, 34] that neuromodulatory and antidopaminergic effects of 
estradiol can delay schizophrenia onset in woman, until estrogen levels drop quickly. 

One of the most articulate speculations about the etiopatology of LOS is reported 
in Jeste et al. [29] who hypothesized that there are different lesions according to 
symptom differences between patients with EOS, LOS and normal controls. In par- 
ticular, it was hypothesized that the similarities in positive symptoms could be due 
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to disruption in orbitofrontal cortex circuits, the fewer negative symptoms in LOS 
to less disruption in anterior cingulate cortex circuits, and the neuropsychologi- 
cal performance of LOS, intermediate between EOS and controls, to lesions in the 
dorsolateral prefrontal cortex. 



Conclusions and Future Directions 

Robust epidemiological data for LOS and VLOSLP in the community are still 
not available; community surveys are probably inadequate to identify non-organic, 
non-affective psychoses, given the low frequency of this illness. Furthermore, lay 
interviewers should rule out at least 5-6 different diagnoses, and it is commonly 
believed that the most frequent psychotic disorder with onset in old age is the psy- 
chosis of Alzheimer disease. Clinical epidemiology, looking for first-contact rates 
is probably in a better position to give estimates of this illness, especially if a 
catchment area is clearly defined. 

More recent studies on the symptom profile of LOS seem to confirm what was 
previously reported by many investigators, that LOS patients have less thought dis- 
organization, less negative symptoms, better premorbid social adjustment, and a 
better response to antipsychotics. Reports in the 1990s, after DSM-IIIR dropped the 
45 years upper limit for the diagnosis of schizophrenia, outlined some similarities 
between EOS and LOS such as a similar severity of positive symptoms, a simi- 
lar genetic loading, the chronicity of course and a poor response to antipsychotics 
(". . . these similarities suggest that what we call LOS is indeed schizophrenia; it 
is neither a mood disorder nor a progressive dementia" [29]). Later research, more 
interested in subtyping LOS, outlined more differences (less negative symptoms, 
more favorable response, less family history of schizophrenia, better course). 

Accordingly, brain imaging has moved along three main research lines: looking 
for differences between LOS and healthy controls, similarities between LOS and 
EOS, and differences between LOS and EOS. The most frequent finding was that 
LOS and EOS had similar neuroimaging abnormalities [48-54] or few differences 
[49, 51, 54]. One study was discordant in that LOS subjects were found to be similar 
to healthy controls [55]. These findings reinforce the relatively recent changes in 
diagnostic systems that allow for the possibility of a typical schizophrenic syndrome 
in old age, but are at odds with data on the good response to treatment and the overall 
good prognosis in LOS. 

A serious flaw of the studies on LOS is that a true control group is probably 
impossible. The choice of controls for LOS was done in almost all studies by 
matching subjects for age, so that controls were schizophrenia patients with a long 
duration of illness. Although this could balance the effect of age on the symptom 
profile, the results may be biased by the deteriorating effect of the illness. Vahia et al. 
[42] found, for example, that differences in cognitive flexibility (WCST) and verbal 
memory (CVLT) were no longer significant after weighing for duration of illness. It 
was estimated that aged patients with schizophrenia have a loss of 3 MMSE points 
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for each decade of life and that for verbal and visuomotor skills patients with EOS 
are more impaired than patients with Alzheimer disease with similar score at the 
MMSE [71]. Furthermore, aged patients with schizophrenia are not good represen- 
tatives of their illness, because they are a group of better functioning psychotics who 
have survived decades of illness. In discussing the definitely lower prevalence of 
schizophrenia in old age, like the 0.1% of the Liverpool study [22], the investigators 
considered selective mortality as one of the first hypotheses. 

Recent follow-up studies suggest a favorable course for LOS, both for the sta- 
bility of cognitive performance, and for the improvement in global functioning. 
However, a few reports leave open the possibility of cognitive deterioration, at least 
in a subgroup of patients. This reminds us that the definition of LOS as a non- 
affective non-organic psychosis is a relative concept, at least as far as organicity is 
concerned. Those few cases who developed dementia had probably already started 
an Alzheimer disease that could not be detected with a MMSE, but with other, more 
sophisticated neuropsychological tests. 

The premises of 2000 [12], that laid down the basis for at least an age threshold 
for LOS and VLOSLP, look now, after 10 years, probably too ambitious. Some 
assumptions were made, such as the distinction of a very late subgroup, possi- 
bly linked to an organic etiology. Unfortunately, this distinction was not often 
used in the papers that followed. One of the most recent, larger studies [42] on 
LOS (110 LOS vs 744 EOS) included patients with illness onset at 48.1 years, 
with a standard deviation of 7.3, so that only a few patients are expected to be 
60+ at onset. To the best of our knowledge, of 22 experimental papers published 
after 2000, 13 considered only a broad category of LOS that included all patients 
with onset after 40 years of age. The remaining 9 papers dealt with VLOSLP, but 
most (6) were published by the same London group that proposed the criteria for 
VLOSLP [12]. 

One of the major paradoxes to be addressed by future research is the finding 
of a relatively good performance before the onset of LOS and data from neurobi- 
ology that would indicate the existence of neurodevelopmental defects, similar to 
EOS. One hypothesis is that social functioning in these subjects was indeed sub- 
optimal [29], but data are definitely lacking. This could have some interest also for 
the identification of behavioral premorbid features, and possibly identifiable risk 
factors. 

It is probable that, with progress in diagnostic techniques and testing, more 
cases with VLOSLP will be found to have an organic basis, and will no longer 
be diagnosed as schizophrenia-like. A proposal [72] to subtype LOS into 2 
clusters, one (type A) with less cognitive impairment and complex psychotic 
symptoms, and the other (type B) with more cognitive impairment and more 
widespread signs of cerebrovascular disease, was criticized because type B LOS 
should be more properly diagnosed as a psychosis secondary to a general medical 
condition [73]. 

Notably, Emil Kraepelin [1] foresaw that "... the clinical forms of dementia 
praecox not only exhibit in themselves an extraordinary variety, but also, as for- 
merly mentioned in detail, are distinctly influenced by age. The decision as to which 
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morbid disorders of the age of involution are to be reckoned with dementia praecox 
and which are to be regarded as psychoses of another kind, will therefore always 
depend on the question, how far the differences in the form of the clinical phe- 
nomena are conditioned by the character of the morbid process and how far by the 
changes of advancing age in the personality". . . "It must remain for the future to 
decide whether, as I for the present consider more probable, it must be broken up 
into various groups according to the points of view indicated". 

More research in multisite studies is necessary, given the low numbers available 
for this population. Fewer numbers do not mean low clinical relevance, because 
the special features of this illness have attracted the interest of many authors for its 
heuristic connections. In the meantime, a more positive attitude toward non-organic, 
non-affective psychotic illness in the elderly is the strongest suggestion coming from 
recent literature, and its practical implications may be of great benefit to patients 
suffering from this disorder. 
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Neurological and Neuropsychological 
Endophenotypes in Schizophrenia Spectrum 
Disorders 
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Abstract Increasing efforts to identify alternate expressions of mental disorders 
that are broader than the DSM or ICD diagnostic criteria needed to diagnose them 
reflects a growing consensus that multidimensional expressions of psychiatric disor- 
ders may advance the search for underlying etiological or modulatory factors. These 
alternate phenotypes or "endophenotypes" (e.g., social, psychophysiological or neu- 
ropsychological abnormalities) of disorders may be more specific and amenable to 
objective measurement than clinical symptoms, which presumably reflects variation 
among smaller numbers of genes than more distal clinical symptoms. These fea- 
tures support the current usefulness of endophenotypes in genetic studies, and their 
potential usefulness in the development of strategies for early intervention. In this 
chapter, we review potential neurological and neuropsychological endophenotypes 
for schizophrenia and for schizophrenia spectrum disorders, with an emphasis on 
key conceptual criteria for assessing endophenotypes, including their relationships 
to schizophrenia, to non-psychotic relatives, and to heritability. Future directions for 
establishing the validity of endophenotype research are also discussed. 
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Although genetic contributions to schizophrenia are well-accepted [1-4], the iden- 
tity of most genes that increase susceptibility to the disorder, and the biological 
mechanisms by which they act, are largely unknown. One approach to understand- 
ing how genetic determinants of schizophrenia leads to the disorder emphasizes 
the idea that schizophrenia is broader than the DSM-IV or ICD-10 syndromes that 
are required for diagnosis [5]. The importance of identifying "endophenotypes" 
(e.g., social, psychophysiological or neuropsychological abnormalities) [6] reflects 
a growing awareness that multidimensional expressions of psychiatric disorders 
can advance the search for underlying etiological or modulatory factors [1, 6-11]. 
Moreover, endophenotypes may be more specific and amenable to objective mea- 
surement than symptoms, presumably reflecting variation among smaller numbers 
of genes than do more distal clinical symptoms [6, 12, 13], and are heritable [14, 15]. 
While the underlying genetic etiology of many putative endophenotypes have turned 
out to be quite complex themselves [16], these features all support the usefulness of 
endophenotypes in genetic studies [12, 13, 17]. 

Attempts to identify useful endophenotypes have focused largely on abnormal- 
ities in, or presumed to derive from, the central nervous system. This chapter 
focuses on two important classes of endophenotypes that reflect this focus: neu- 
rological endophenotypes and neuropsychological endophenotypes. In addition to 
their relationships to underlying neurobiological etiologies, neurological and neu- 
ropsychological share other common features. Both, for example, involve measures 
that are amenable to objective definition and measurement, and both have been stud- 
ied intensively [8, 10, 18]. This review will highlight recent, representative findings 
in both of these areas. We will emphasize the utility of proposed neurological and 
neuropsychological endophenotypes in the context of key conceptual features that 
includes their association with the illness, their heritability, and their appearance in 
"unaffected" biological relatives. 



Neurological Endophenotypes 

Schizophrenia is conceptualized as a neurodevelopmental disorder characterized 
by anomalies of peripheral ectodermal structures that are formed simultaneously 
with the cerebral cortex during intrauterine development [19]. Both the neurolog- 
ical soft signs (NSS) and the minor physical anomalies (MPAs) are suggested to 
be very important direct and/or indirect evidence for cerebral maldevelopment in 
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schizophrenia [20]. Recent studies have demonstrated that these two neural manifes- 
tations are higher in schizophrenia but not in other mood disordered patients, when 
compared with healthy volunteers [21-24], and have been proposed as neurological 
endophenotypes for schizophrenia [8, 25-27]. 



NSS in Schizophrenia 

Traditionally, NSS are defined as the minor neurological indicators of non-specific 
cerebral dysfunction and contrast with hard neurological signs, which are indicative 
of localized brain deficit. However, this distinction is artificial and may reflect an 
inability to define the brain-behaviour relationship that underlies the presence of 
NSS [28, 29]. Typically, NSS are classified into motor coordination, complex motor 
sequencing tasks, sensory integration, and disinhibition [28, 30]. 

Recent studies suggest schizophrenia is likely to have a polygenic mode of inher- 
itance in which each gene carries a minor effect. The phenotypic expressions of 
some contributing genes may be widespread in the normal population. Consistent 
with this, NSS are also found in the normal population with a base-rate ranging from 
5 to 59% [28, 29, 31, 32]. Tsuang and colleagues [33, 34] have considered NSS as 
the target features for schizophrenia and have argued that these NSS reflect genetic 
and nongenetic processes underpinning the predisposition to psychotic illness. Most 
recently, NSS have been considered to be one of the promising endophenotypes for 
schizophrenia [8]. 



Heritability and Genetic Correlates of NSS 

There are two main sources for the heritability of NSS in schizophrenia, namely 
the direct evidence from the calculation of inheritability of NSS and the indirect 
evidence from the familial association. For the heritability calculation, Sanders and 
colleagues [35] specifically tested the heritability of NSS items in a group of 96 par- 
ticipants coming from eight extended families, each consisting of two first-degree 
relatives with schizophrenia spectrum disorders, as well as available first- to fifth- 
degree relatives. To a large extent, statistically significant heritability estimates were 
obtained for neurological abnormalities, particularly in items concerning motor 
coordination and complex motor sequencing such as the alternating fist-palm test 
(h 2 0,77 ± 0.19 for completion time; h 2 0.7 ± 0.32 fro errors), and go-ongo task 
(h 2 0.93 ± 0.33 for correct responses), and rapid alternating movement (h 2 0.99 ± 
0.19 for completion time). Only audio-visual integration (h 2 0.79 ± 0.54) from the 
sensory integration signs was found to be heritable in this sample. These findings 
are consistent with recent findings that motor speed may be specifically heritable 
[36, 37]. These findings are limited to Caucasian sample. Given that NSS may be 
subject to cultural and ethnic variations [31, 38], these findings may not be gen- 
eralized to non-Caucasian samples. However, our preliminary data from Chinese 
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healthy twins indicates that a similar heritability of NSS in the motor coordination 
(h 2 0.58) and sensory integration (h 2 0.57) subscales of the Cambridge Neurological 
Inventory [30]. 

For the familial association, data from twin studies generally support the idea 
that NSS are associated with schizophrenia. For example, Cantor-Graae et al. [39] 
demonstrated there was a significant difference among the patients with schizophre- 
nia, monozygotic co-twins, and healthy monozygotic twins in NSS, with patients 
showing the highest prevalence of NSS and the healthy co-twins having the low- 
est prevalence of NSS. Niethammer et al. [40] also found that the twins with 
schizophrenia exhibited higher total scores of NSS than did the comparison par- 
ticipants. Moreover, the total scores for NSS of the nonaffected discordant twins 
were significantly higher than those of the comparison twins. The affected discor- 
dant twins showed higher total scores of NSS than the nonaffected discordant twins. 
Like the heritability of NSS, these differences between the three subgroups were 
limited to motor coordination signs. 

Substantial findings other than the twin studies also support the argument of 
familial association of NSS with schizophrenia [29]. A recent meta-analysis indi- 
cates that there are already large effect sizes of the prevalence rate differences 
between first-onset schizophrenia and healthy controls, with Cohen's d ranging from 
0.77 to 1.65, indicating that NSS are associated with the illness of schizophrenia and 
are not caused by medication effect. Moreover, another meta-analysis comparing 
the prevalence rate of NSS in nonpsychotic first-degree relatives of schizophre- 
nia, patients with schizophrenia, and healthy controls also indicate that the NSS 
differences yield a mean effect size of 0.81 for schizophrenia patients and their 
non-psychotic first-degree relatives, and 0.97 for nonpsychotic relatives and healthy 
controls [18]. These two meta-analyses show that there large group differences 
in NSS prevalence between patients with schizophrenia, their nonpyschotic first- 
degree relatives, and healthy controls. However, there is a dearth of studies that have 
looked at NSS in at-risk individuals with schizophrenia such as those with schizoty- 
pal personality features [41, 42]. Barkus et al. [43] and Chan et al. [44] showed that 
at-risk individuals with schizotypal personality features exhibited significantly more 
NSS deficits than healthy controls. A re-analysis of our laboratory data on 75 indi- 
viduals with schizotypal personality features, 104 patients with schizophrenia, and 
93 healthy controls also revealed that prevalence of NSS in participants with schizo- 
typal personality features was intermediate between healthy controls and patients 
with schizophrenia (Fig. 13.1). Schizotypal personality features and clinical symp- 
toms of schizophrenia were positively associated with ratings of motor coordination, 
sensory integration and total soft signs. Taken together, these results are consistent 
with the argument that NSS are familial in nature, segregate with the illness and 
may be valid and useful endophenotypes. 

Very few studies have been conducted to examine the genetic correlates of NSS 
in schizophrenia. Galderisi et al. [36] found that COMT Val 158 Met polymorphism 
is associated with cognitive and motor coordination soft signs in schizophrenia. 
They further showed that COMT polymorphism accounted for 6.6% of the cognitive 
performance variance, while patients with Val/Val genotype performed significantly 
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Fig. 13.1 Neurological soft signs between participants with schizophrenia, schizotypal and 
healthy controls 



worse than patients with the Val/Met or Met/Met genotype. The COMT polymor- 
phism also shared 15.6% of the motor coordination soft signs variance in patients 
with deficit syndrome but no such an association in patients with nondeficit syn- 
drome. On the other hand, Chen et al. [45] also found that there was a significant 
association with small to modest effect size between genotype 102TV102C and 
patients with better verbal fluency and less motor coordination soft signs. However, 
these findings should be interpreted cautiously because there is strong genetic dif- 
ferences and noncombatility of data between European and East Asian populations 
on the C allele or CC homozygosity [46]. 

In sum, these findings suggest that although not all neurological abnormali- 
ties were heritable, there were at least familial influences on motor neurological 
soft signs in schizophrenia, and these heritable measures were also associated with 
specific genes in schizophrenia. 



Clinical and Cognitive Correlates ofNSS 

Several studies examined the relation between NSS and clinical symptoms in 
schizophrenia. King et al. [47] first found NSS scores were correlated positively 
with both positive and negative schizophrenic symptoms; and it was also found 
in other studies [48, 49]. However, more studies found NSS were correlated with 
negative symptoms but not positive symptoms [50-54]. A recent meta-analysis com- 
prehensively reviewed the literature and showed that correlation between NSS total 
score and symptom total score was significant (r = 0.327, 95% CI 0.213-0.432), 
relation between motor coordination subscale, sensory integration subscale and 
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motor sequencing subscale and symptom total score were all significant; correla- 
tion between NSS total score and positive symptoms were significant but weaker 
(r = 0.192, 95% CI 0.067-0.312), relationship between sensory integration, motor 
sequencing and positive symptoms were not significant; correlation between NSS 
total score and negative symptoms were significant (r = 0.346, 95% CI 0.260- 
0.426), relationship between motor coordination, sensory integration and motor 
sequencing and negative symptoms were all significant [18]. These findings suggest 
that NSS (including total scores and subscale scores) have significant relationship 
with clinical symptoms in schizophrenia patients, particularly negative symptoms. 
These may indicate NSS share similar neural substrates with negative symptoms, 
e.g. frontal lobes [55, 56]. 

There were some follow-up studies examining the stability of relationship 
between NSS and clinical symptoms or the relation between changes of NSS and 
clinical symptoms. For example, Mittal et al. [48] revealed that after 6 weeks 
of haloperidol treatment, the relation pattern was similar to baseline; NSS score 
was positively correlated with positive ratings, and negatively correlated with Brief 
Psychiatric Rating Scale (BPRS) psychological discomfort subscale. A study with 
4-year follow-up found patients with schizophrenia showed NSS score correlated 
with negative symptoms at the follow-up [49]. Studies examining the relation 
between change in NSS and symptoms revealed that 6 weeks after treatment, 
changes in motor coordination, sequencing of complex motor acts, and sensory inte- 
gration ratings were significantly correlated with changes in both total and positive 
subscale scores of BPRS, and change in total NES measures was significantly cor- 
related with the change in total BPRS scores [57]. Whitty et al. [58] found that 
Improvements at 6 months follow-up in total NES and in motor coordination sub- 
scales were associated with improvements in positive, negative and total symptom 
scores; sequencing of complex motor acts was associated with improvement in pos- 
itive and negative symptom scores; sensory integration was also associated with 
improvement in positive, but not negative symptom scores. These findings suggested 
that the relationship between NSS and clinical symptoms were also stable. 

Increasing trend of studies has been started looking at the relationship between 
NSS and cognitive dysfunction in an attempt to identify a common neurobiologi- 
cal process that underlies both of these indexes of brain function in schizophrenia 
despite the fact that associations between cognitive domains and brain regions are 
complex. It has been stated that NSS have been conventionally considered to be 
neurological signs not reliably point to a specific brain region or network that could 
be associated with cognitive impairment. However, recent studies have suggested 
that neurobiological dysfunctions of NSS and cognitive impairments may share the 
same underlying neural bases. For example, Bersani et al. [59] found that there 
was a significant association between Wisconsin Card Sorting Test performance 
and motor sequencing items of NSS. Das et al. [60] further showed that patients with 
schizophrenia exhibiting high NSS abnormalities had lower IQ and greater impaired 
cognitive function, including executive function, memory, attention, psychomo- 
tor ability than those patients with fewer NSS abnormalities. More interestingly, 
even though both groups showed significant improvements on cognitive function 



13 Neurological and Neuropsychological Endophenotypes 



331 



followed administration of atypical antipsychotics over a 6 month period, the low 
NSS group exhibited more improvement suggesting to the authors that the pres- 
ence of high NSS in schizophrenia patients impedes the improvement in cognitive 
function with atypical antipsychotics treatment. 

A most recent meta-analysis [18] also indicates that there is a modest correla- 
tion between NSS and neurocognitive function impairments in schizophrenia. The 
NSS total score was inversely correlated with the composite score of cognitive 
abilities (with Cohen's d ranging from 0.31 to 0.37). In particular, motor coordi- 
nation signs were specifically associated with impairments in action and attention 
inhibition as well as verbal performance, whereas sensory integration signs were 
significantly associated with general intellectual functioning. Adopting a structural 
equation modeling approach, Chan et al. [61] further showed that NSS was more or 
less at a similar level to capture conventional neurocognitive functioning tests. 

From a neuroanatomical perspective, Dazzan and Murray [62] found that frontal 
release NSS correlated with perseverative errors on Wisconsin Card Sorting Test 
in patients with schizophrenia and thus suggested that these signs may be frontal 
cortical in origin. Similarly, Keshavan et al. [63] also found that NSS concerning 
cognitive-perceptual domain correlated with the volume of heteromodal association 
cortex whereas NSS concerning repetitive motor coordination associated with cau- 
date and cerebellum regions. These authors thus suggested that there was a relatively 
specific regional structural alteration association with NSS in schizophrenia. 

Most recent structural brain imaging studies also indicated that NSS, especially 
the motor coordination signs and sensory integration signs, were significantly asso- 
ciated with a reduction of grey matter volume of subcortical structures, including 
putamen, globus pallidus and thalamus, in both first-onset schizophrenia and healthy 
volunteers [64, 65]. 

Taken together, the findings suggest that the correlations between NSS clinical 
symptoms of schizophrenia were relatively modest but significant. Although the 
assessment methods are different, NSS are also more or less equivalent to conven- 
tional neurocognitive functioning tests in capturing the deficits of central nervous 
system. Most recent imaging studies also provide evidence of these two presumably 
distinct constructs share the similar underlying neural bases. 

Effects of Medication on NSS 

As the presence of antipsychotic medication may confound the results, studies on 
medication free patients are particularly valuable. Evidence has been consistently 
reported there is no effect of neuroleptic treatment on NSS in schizophrenia [28, 62, 
63, 65, 66]. King et al. [47] found a positive correlation between NSS and duration 
of neuroleptic treatment and current neuroleptic dose, which means the medication 
would worsen the NSS. Most other studies found medication did not have an effect 
on NSS. Poole et al. [67] found neuroleptic dose was unrelated to NSS. A study 
found there were no significant differences of NSS between baseline and 6 weeks 
post-treatment, except for a significant worsening of the glabellar reflex [57]. Other 
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studies found different types of medication did not affect NSS performance either. 
Smith et al. [68] found a change from a typical to an atypical neuroleptic medication 
did not consistently lead to lower NSS scores; and patients on clozapine monother- 
apy were compared with the patients receiving standard conventional neuroleptics, 
the NSS total score and the sub-scores were almost identical [69]. 

Chen et al. [66] examined NSS in 138 patients with first-onset medication-naive 
schizophrenia and longitudinally tracked the expression of motor coordination NSS 
in the following 3 years. They found that the level of NSS at clinical stabilization 
was lower for patients with a shorter duration of untreated psychosis. However, 
the quantity of NSS abnormalities did not change significantly in the subsequent 
3 years that followed the first initial episode. These findings further support the 
argument that there is not obvious progression in the level of motor coordination 
NSS in schizophrenia, at least in the first 3 years of the illness, that followed the 
first psychotic episode. Medication dose does not affect the prevalence of NSS in 
schizophrenia. 

In a recent paper [18], relationship between treatment and NSS were compre- 
hensively reviewed, among those reported data on correlation between NSS and 
treatment, 5 out of 6 found nonsignificant results, only one found significant corre- 
lation. Among those studies did not reported data on correlation between NSS and 
treatment, 9 out 10 found nonsignificant relationship, only 1 found both significant 
and also nonsignificant results. Most of the studies which contrast low dose and high 
dose medication found nonsignificant difference on NSS. These findings suggested 
that medication did not improve the NSS, and the NSS impairments were stable in 
patients with schizophrenia. 

MPAs in Schizophrenia 

MPAs are another set of risk markers for schizophrenia that are characterized by 
slight developmental and morphological abnormalities [70]. MPAs are typically 
described as subtle morphological deviations that have no serious medical or cos- 
metic significance to an individual, but are of great value to the clinicians because 
they can be utilized as risk markers for underlying disease susceptibility or disturbed 
development [71, 72]. This is thought to be particularly true when multiple MPAs 
occur together in a given individual and when an individual is already at high risk. 
Recent studies have suggested that schizophrenia is associated with a wide range of 
MPAs [22, 26, 73,74]. 

MPAs are usually evaluated by clinical ratings [22, 75] and include items 
capturing the anomalies in different regions such as head and facial, eyes, ears, 
mouth, hands, feet, and torso. Classically, MPAs are exemplified by items such 
as protruding or recessing supraorbital ridge, confluent eyebrows, hypertelorism, 
adherent ear lobes. MPAs are a heterogeneous group of morphologic markers with 
both genetic and environmental determinants. The developmental timing of MPA 
formation limits their potential causes to prenatal and/or genetic/epigenetic factors 
that have the potential to disrupt fetal development [26]. Empirical findings have 
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been demonstrated that MPAs are commonly found in patients with schizophrenia 
than in healthy controls [22, 73, 76-78]. Two most recent meta-analytical stud- 
ies indicate that the pooled effect size was 1.13, indicating that a high degree 
of difference in MPAs between patients with schizophrenia and healthy controls 
[74, 79]. 

Moreover, MPAs have also been demonstrated at a higher frequency in at-risk 
individuals such as those characterized with schizotypal personality features. For 
example, Weinstein et al. [80] found that at-risk adolescents characterized with 
schizotypal personality features exhibited more MPAs than adolescents with other 
personality disorders and those without psychiatric illnesses. Bollini et al. [42] fur- 
ther adopted a very rigorous methodology to examine the relationships between 
schizotypal personality features and MPAs as well as NSS. To maintain represen- 
tativeness of the sample, Axis II schizotypal personality disorder symptoms were 
assessed using the Structured Clinical Interview for DSM-IV Axis II Disorders 
(SCID-II) [81] in addition to the administration of the Schizotypal Personality 
Questionnaire [82]. MPAs were recorded using a structured scale adapted from 
Lane et al. [22] and Waldrop and Halverson [75], and NSS were assessed by the 
Neurological Evaluation Scale [83]. Twenty-six first-degree relatives of schizophre- 
nia patients (characterized by the schizotypal personality features) and 38 healthy 
controls without schizotypal personality features were recruited. The authors found 
that the mean schizotypal scores did not different between relatives and controls. 
However, both NSS and MPAs were associated with the level of interviewer- 
assessed schizotypal personality features in controls but not in relatives of patients 
with schizophrenia. MPAs and NSS were note associated with self-reported schizo- 
typal personality features in either group. These findings suggested that both MPAs 
and NSS were associated with interview-based schizotypal personality features, at 
least in non-psychiatric participants. 

A recent meta-analysis done by Xu et al. [79] also shows that there is a medium 
effect size of the prevalence rate between patients and first-degree relatives of 
schizophrenia (Cohen's d = 0.45). Taken together, the aforementioned studies 
indicate that MPAs are found in patients with schizophrenia and also unaffected 
relatives (though to a lesser extent), which is consistent with the idea that MPAs 
may represent a potential endophenotype for schizophrenia. 

Heritability and Genetic Correlates of MPAs 

There is also evidence of a link between heritability of MPAs though the effect size 
is not as strong as that of NSS [21]. However, these findings should be interpreted 
with cautious because there are only very limited empirical evidence from twin 
study and large large-scale molecular genetic studies. Moreover, MPAs may come 
from both the inherited genetic risk and acquired genetic risk. For example, Griffiths 
and colleagues [84] found that families with a single case of schizophrenia might 
manifest more MPAs than multiplex families, suggesting that MPAs result from an 
insult during fetal development rather than from a genetic liability of schizophrenia. 
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Future studies should aim at identifying the heritable and nonheritable determinants 
of MPAs in schizophrenia and the nature of their association with schizophrenia. 



Clinical and Cognitive Correlates of MPAs 

Relatively few studies have been conducted to examine the relationship between 
MPAs and clinical symptoms in schizophrenia. Of the limited studies, empirical 
findings suggest that there is no correlation found between MPAs and clinical 
symptoms of schizophrenia [24, 85-87] as well as neurocognitive performances 
in schizophrenia [24]. A number of studies have been conducted to examine the 
potential associations between MPAs and NSS in schizophrenia. However, most of 
them indicate that MPAs and NSS are not correlated with each other [21, 24, 50, 54, 
88-90], though there are few reports of a positive association [21]. Gourion and col- 
leagues [21] have examined specifically the relationship between NSS and MPA in 
schizophrenia. In particular, they classified the nonpsychotic parents of patients with 
schizophrenia into "presumed carriers" and "non-presumed carriers". Presumed car- 
riers referred to those parents if they had a second relative with schizophrenia in 
their ascendants, collaterals (first or second degree), whereas presumed non-carriers 
referred to those parents without a genetic loading. They found that NSS scores 
and MPA scores correctly classified 71% of nonpsychotic parents into presumed 
carriers or presumed non-carriers. However, in another study, Gourion [50] found 
there was no support for intrafamilial transmission of MPAs in 18 patients with 
schizophrenia and 36 nonpsychotic parents. These authors only found that NSS 
showed similar patterns of deficits in the two groups but not MPAs. In general, these 
findings suggest that neurological soft signs and MPAs are distinct risk markers. 
However, a co-assessment of both the MPAs and NSS may represent a composite 
endophenotype of developmental markers for schizophrenia [21,91]. 



Neuropsychological Endophenotypes 

Neuropsychological deficits are both hallmarks and core features of dysfunction 
in schizophrenia. Quantitative studies over the last decade demonstrate signifi- 
cant cognitive impairment across a broad range of cognitive domains [92-94]. 
Cognitive deficits are associated with both impaired quality of life and with poor 
functional outcomes [95-97]. They are stable and present in all phases of the ill- 
ness. This section focuses on neuropsychological deficits considered broadly first, 
and then considered more discretely in particular cognitive domains. We will focus 
on representative areas that are both significantly impaired and well- studied: overall 
cognitive abilities, learning and memory, attention, and executive function. We will 
also emphasize specific representative tests/variables within each domain to identify 
the most valid endophenotype candidates. 



13 Neurological and Neuropsychological Endophenotypes 



335 



Broad/Generalized Deficits. The notion of broad or more generalized deficits can 
be viewed in at least two ways. One is to consider single measures that are presumed 
to assess more generalized functioning, such as Full Scale IQ scores derived from 
Wechsler intelligence tests. Impairments in broad measures of cognition, however, 
occur in the context of broad neuropsychological impairments across many domains 
in schizophrenia [98, 99]. This raises the question of whether separable cognitive 
deficits really occur, or whether they reflect a more generalized deficit that is evi- 
dent in whichever cognitive domain is assessed. These choices are not mutually 
exclusive, however, as recent studies reveal both general and more specific cogni- 
tive deficits in schizophrenia [100-102]. We will focus on IQ scores as a general 
measure of cognitive function because they are relatively discrete measures that can 
be assessed/compared more easily across studies. 

Aylward et al. showed in a 1984 meta-analysis that overall cognitive ability 
as measured by IQ scores in subjects who subsequently developed schizophre- 
nia or related disorders, was lower than in comparison samples [103]. The effect 
size (Cohen's d) was small to medium (-0.43). More recently, Woodberry et al., 
performed a meta-analysis on 18 studies in which subjects subsequently devel- 
oped schizophrenia, schizoaffective disorder or schizophreniform disorder, using 
more recent diagnostic criteria [104]. Consistent with Aylward et al., these subjects 
showed lower overall cognitive abilities, as measured by IQ scores, with a moderate 
effect size relative to comparison samples (-0.54). This effect size is about half the 
magnitude of the overall cognitive deficit in schizophrenia [28], which shows that a 
substantial portion of the deficit appears premorbidly. Sorenson et al. also showed 
that children 10-13 years who later developed a disorder in the schizophrenia spec- 
trum had lower IQ scores compared to a group who did not develop a psychiatric 
disorder [105]. 

Mesholam et al. included data from 47 studies in a meta-analysis of first-episode 
schizophrenia [106]. They showed medium to large deficits across 10 neuropsycho- 
logical domains (effect sizes from -0.64 to -1.20), including an overall cognitive 
domain (effect size = -0.91) that was composed mainly of IQ tests. They also found 
that the magnitude and extent of cognitive deficits at the first episode was similar to 
the level of deficits observed in chronic schizophrenia [93, 94], which demonstrates 
further the stability of these deficits. 

Nonpsychotic relatives of patients with schizophrenia also show stable, cognitive 
deficits [107-109]. A meta-analysis that assessed 43 neuropsychological test scores 
from 58 studies showed smaller differences from control subjects than generally 
occur with patients [109]. Differences in overall cognitive ability, using the WAIS-R, 
however, were significant, with a small effect size (0.31). 

A meta-analysis of IQ showed moderate levels of heritability (0.48) [110]. At 
least one study assessed the heritability of IQ in schizophrenia, and also showed 
significant findings. Husted et al. assessed the heritability of neuropsychological 
measures in 17 multiplex Canadian families. Most cognitive measures showed small 
to moderate heritabilities (0.31-0.62), with the highest heritability shown by IQ 
(0.64-0.74; the estimates varied slightly in different statistical models) [15]. 
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Verbal Learning and Memory 

Deficits in verbal declarative memory (VDM) are among the most consistent and 
severe neuropsychological deficits in schizophrenia [92-94, 99, 111]. The putative 
endophenotype usually refers to performance on tests of learning and memory that 
assess the abilities to learn, retain and retrieve specified information. Its association 
with the illness is robust. Effect sizes versus appropriate comparison populations are 
often large, in the 1.0-1.5 standard deviations range [92-94, 111, 112]. Deficits in 
VDM are thus associated closely with schizophrenic illness. 

Deficits in VDM are also stable. They occur at different phases of the disorder, 
including the prodrome and prior to frank psychosis, and after remission from psy- 
chotic symptoms [104, 111, 113-118]. Mesholam et al. showed a large effect size 
(-1.20) for an Immediate Verbal Memory composite score in their meta-analysis at 
the time of the first episode, and even larger effect sizes for specific test measures 
[106]. Among these, immediate recall of short stories on the Wechsler Memory 
Scale (WMS) Logical Memory Test was -1.47, while the total number of words 
recalled correctly over the course of 5 trials on the California Verbal Learning Test 
(CVLT) was -1.34. One of the largest evaluations of this same measure of learning 
on the CVLT was performed at 7 sites as part of the Consortium on the Genetics of 
Schizophrenia (COGS), with 509 control subjects, 309 subjects with schizophrenia, 
449 sibling relatives and 232 parent relatives [119]. The effect size for sub- 
jects with schizophrenia was again large, consistent with the results obtained by 
Mesholam et al. 

Deficits in VDM occur independently of deficits in overall cognitive ability 
[118], are mainly independent of clinical state [111], and are largest in the learn- 
ing/encoding stage [111], with milder deficits evident in rates of forgetting and in 
recognition, similar quantitatively to that observed in other conditions with mild 
medial temporal lobe damage [120, 121]. Moreover, VDM deficits prior to treat- 
ment show that the deficits were not caused by antipsychotic medications, which 
may palliate them to a modest degree [122, 123]. 

Non-psychotic biological relatives of individuals with schizophrenia also show 
impaired encoding on VDM, but the deficits are milder, and do not involve the 
rate of forgetting [10, 107, 108, 111, 119, 124-128]. The qualitative similarity of 
the deficits to those that occur in patients adds to the view that impairments in 
VDM reflect intrinsic features of the disorder (i.e. endophenotypes) rather than sec- 
ondary phenomena related to effects of medication, psychosis or other cognitive 
dysfunctions. 

Memory in healthy adults is moderately heritable [129, 130], and evidence is 
growing that deficits in VDM in schizophrenia are similarly heritable. As noted 
above, for example, Husted et al. assessed heritability of several neuropsycholog- 
ical functions, and IQ [15]. Immediate recall on the WMS Logical Memory Test 
was among the measures that showed significant heritability (0.40-0.49). Wang 
et al. showed that performance on the Logical Memory Test was the most herita- 
ble neuropsychological measures assessed (0.34) in a sample of first-episode, drug 
naive, Han Chinese patients with schizophrenia and their siblings and parents, in 
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relation to controls [102]. Calkins et al. assessed the heritability of several neu- 
ropsychological functions in African-American probands with schizophrenia or 
schizoaffective disorder, their biological relatives and in control subjects [131]. They 
showed significant heritability for several composite neuropsychological functions, 
including verbal memory (about 0.50). Performance on this verbal memory com- 
posite also showed significant heritability (0.66) in a previous multiplex, family 
study of schizophrenia from the same group [132]. Greenwood et al. demonstrated 
significant heritability for CVLT performance (0.25) in the COGS study, which 
included subjects with schizophrenia or schizoaffective disorder, depressed, and 
their biological siblings and parents [14]. 

Attention 

Deficits in attention have long been considered central features of schizophrenia, 
and are among the most extensively studied [131-137]. Several overlapping dimen- 
sions of attention are impaired. These include, among others: (1) attention span, 
which refers to the extent of information that can held in mind; (2) selective atten- 
tion, which refers to an ability to focus on particular stimuli; (3) cognitive control 
of attention, which refers to the abilities to organize and direct attention in relation 
to task demands; and (4) sustained attention and concentration, which refer to the 
abilities to sustain focus over time, sometimes in the presence of interfering or pre- 
potent stimuli. Many of these aspects of attention are impaired in schizophrenia. 
Heinrichs and Zakzanis showed medium to large deficits in their meta-analysis of 
22 measures derived from 204 studies [94], for example, including medium-sized 
deficits in auditory attention span (0.62) and large deficits in measures of sustained 
attention (1.18). Henirichs also showed a large effect size (of over 1.0) for deficits 
in sustained attention more recently [93]. 

Mesholam et al. divided attention into three composite (i.e. subdomain scores) 
in their recent first episode study [106]. In the first of these, tests of attention also 
emphasized processing speed and produced an Attention: Processing Speed com- 
posite score that showed a large deficit compared to controls (-0.96). A second 
dimension of attention was assessed with an Attention: Vigilance subdomain that 
included scores from computerized continuous performance tests (e.g. omission 
errors, commission errors, and d'). This composite demonstrated a medium effect 
size versus control subjects (-0.72). The third subdomain emphasized "working 
memory", which refers to the abilities to both hold information in mind consciously 
and manipulate it to solve problems or make decisions. The type of tests that com- 
prise the Attention: Working Memory subdomain, which will also be considered in 
the next section (Executive Function), showed a medium to large effect sized deficit 
relative to control subjects (-0.79). 

Different dimensions of attention overlap with each other to varying degrees, 
and with other neuropsychological deficits. Cohen et al., for example, showed 
that cognitive control of attention was closely related to mechanisms involved 
in the representation and maintenance of contextual information needed for the 
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efficient selection of task-appropriate actions (i.e. working memory) [138]. The 
overlap between cognitive dimensions of function or dysfunction again raise ques- 
tions about the prominence of general cognitive deficits in schizophrenia, as 
opposed to definable, more specific deficits. Consistent with other recent find- 
ings, however [100, 102], Nuechterlein et al., in their review of 13 factor analytic 
studies, also demonstrated support for separate cognitive deficits, including a 
separate attention/vigilance factor that focused on sustained, focused attention 
[10, 101]. 

Progress in defining and validating deficits in sustained attention separate from 
other, related cognitive dysfunction, together with consistent evidence of medium 
to large deficits, has contributed to a focus on sustained attention as an endophe- 
notype in schizophrenia [133, 139]. Continuous performance tests (CPT) are the 
most widely utilized measures to assess sustained attention [10]. While different 
versions of the test are differentially sensitive to related cognitive dysfunctions 
(e.g. in working memory or perceptual processing) in schizophrenia, even sim- 
pler versions show consistent, medium to large deficits in vigilance, in most studies 
[106, 140, 141]. 

Performance stability has been demonstrated for several versions of CPTs. 
Among these, the degraded stimulus CPT and the CPT, identical pairs version, 
showed good reliability across sites, nationally and internationally [10, 142]. 
Deficits in these tests occur in medication naive subjects and in subjects taking 
antipsychotic medications [143, 144], and they occur in different stages of illness 
[145-147]. 

Like their ill relatives, nonpsychotic biological relatives of individuals with 
schizophrenia also show deficits in CPTs [10, 108]. Snitz et al. showed small to 
medium effect sizes for several variables [109]. Among these, a quantitative mea- 
sure of the ability to distinguish target from non-target stimuli (d') showed a medium 
deficit in the CPT, identical pairs version (-0.53), as did false alarm responses 
(-0.54). Recent large studies using the Penn Battery version of the CPT have also 
demonstrated significant deficits in nonpsychotic relatives [131, 132]. Nonpsychotic 
relatives show smaller deficits on simpler versions of CPTs, rather than on more 
complex versions that contain higher "loads" of working memory, interference and 
or perceptual processing [108], but still show significant impairments in vigilance 
with minimal working memory and perceptual processing loads [140]. 

A growing literature shows that performance deficits in attention are significantly 
heritable. Cornblatt et al. showed heritabilities for the CPT, identical pairs version, 
of 0.39 (using digits as verbal stimuli) and 0.49 (using shapes as visual, nonverbal 
stimuli) in healthy families [142]. Chen et al. showed heritabilities of 0.48-0.62 in 
relatives of patients with schizophrenia [148]. Greenwood demonstrated a signifi- 
cant level of heritability for the degraded stimulus version of the CPT (0.38) in the 
COGS project [14], while Gur et al. and Calkins et al. showed significant heritability 
using the Penn Battery CPT (0.50 and 0.40, respectively) [131, 132]. Interestingly, 
a recent study that assessed heritability for performance in tests of attention that 
did not utilize CPT tests did not show significant levels of heritability [102], which 
validates the use of CPTs as endophenotypes further. 
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Executive Function 

Executive functions refer to a family of cognitive abilities that include, among 
others, the acquisition, organization, maintenance, transformation, updating and 
retrieval of information, and also its protection from interference. These properties 
underlie and contribute to many adaptive cognitive and functional activities, such as 
learning, problem solving, fluency, processing speed, mental persistence and resis- 
tance to interference. Like the other cognitive domains reviewed in this discussion, 
executive functions are involved in the normal performance of many cognitive tasks. 
Also similar to the other cognitive domains reviewed in this section, executive func- 
tions are often robustly impaired in schizophrenia [10, 99, 108, 132, 145, 149, 150], 
but separable from other cognitive abilities [101] in at least some dimensions. 

Many studies documented deficits in executive function in schizophrenia. Among 
several that quantified the magnitude of the dysfunctions, Henrichs et al. used an 
executive function composite score based on performance on the Wisconsin Card 
Sorting Test (WCST), which showed a large deficit (effect size = 0.95) compared 
to control subjects. Heinrichs also showed deficits with large effect sizes in a 2005 
meta-analysis for performance on the WCST and on tests of verbal fluency (both > 
1.0). Mesholam et al. also used an executive function composite based on WCST 
function their meta-analysis of first episode schizophrenia and showed a large deficit 
(-0.83). Other aspects of executive function have also shown significant deficits. 
Lee and Park, for example, showed small to medium deficits in visual-nonverbal 
(-0.46) and in verbal (-0.45) working memory tasks. Wang et al. showed medium 
to large effect-sized deficits (-0.73 to -1.33) for prospective memory tasks (i.e. 
remembering to carry out intended actions) [151]. 

Despite the large deficits shown in schizophrenic subjects for several measures 
of executive function, they do not have equal potential as endophenotypes. Deficits 
on the WCST, for example, though large and studied extensively, may have limited 
value as an endophenotype. Heritability studies for WCST performance have been 
inconsistent, with several studies failing to show significant heritability estimates in 
schizophrenia families [132]. Kremen et al. performed the largest adult twin study to 
date on the heritability of the WCST, using the Vietnam Era Twin Registry sample, 
and failed to show either significant heritability or monozygotic - dizygotic differ- 
ences [152]. Several factors probably contribute to inconsistent WCST heritability 
levels in the context of large deficits in performance, including the complexity of 
the test and a multitude of cognitive factors that contribute to performance [152]. 

Working memory tests provide another paradigm that emphasizes executive 
function, has been studied extensively in schizophrenia [153], and is more promis- 
ing as an endophenotype. There are two broad classes of working memory studies. 
As noted above, the first one emphasizes vigilance and the transient maintenance 
of information (e.g. WAIS-IV Digit Span Forward). The second class involves vigi- 
lance and maintenance of information as well, but it also involves the manipulation 
of information (e.g. WAIS IV Letter-Number Span). It is the second type of work- 
ing memory task that emphasizes executive functions, and which will be considered 
here in more detail as a putative endophenotype for schizophrenia. This paradigm 
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also corresponds to the more complex working memory tasks referred to in the 
Attention section, above [106]. 

Effect sizes for all working memory paradigms considered together [153] are 
smaller than they are for the cognitive endophenotypes reviewed above in overall 
cognitive ability, verbal declarative memory and sustained attention. More com- 
plex paradigms with heavier executive function deficits, however, often demonstrate 
large effect sizes [132]. This point was demonstrated, for example, in a recent, 
large COGS study that compared performance on simple and more complex verbal 
working memory paradigms in schizophrenia probands, their relatives, and control 
subjects [154]. Effect sizes for the probands versus controls were large (-0.94) for 
the more "executive" paradigm, and were medium (-0.54) for the simpler paradigm 
that emphasized vigilance. 

Deficits in working memory show other features similar to the strong endophe- 
notype candidates discussed above. These include stability. Deficits in working 
memory are present at all stages of the illness [10, 106, 146, 153, 155], are present 
with and without antipsychotic medication [156, 157] and are not secondary to 
clinical symptoms of schizophrenia [155]. 

Non-psychotic relatives of patients with schizophrenia show smaller, but signif- 
icant deficits in working memory. Snitz showed, for example, small (e.g. -0.27, 
digit span, backward condition) to medium (e.g. -0.55, spatial delayed response 
tasks - accuracy). Like patients with schizophrenia, working memory tasks that 
emphasize executive function show greater effect sizes in relatives. Conklin et al. 
showed, for example, that effect size increased from a digit span forward (-0.43) 
to a digit span backward (-0.56) to a letter-number span (-0.66) paradigm [158]. 
Horan et al. showed similar findings, with a larger effect size in a letter- number 
span paradigm that required re-ordering (-0.36) than a letter-number span that did 
not require re-ordering (-0.22) [154]. 

Performance on working memory tasks shows significant heritability in both 
healthy subjects (0.43-0.49) [159, 160] and in families with schizophrenia 
(0.36-0.42) [161]. Recent studies by Husted et al., Calkins et al., and Greenwood 
et al., provide additional evidence for heritability of working memory performance 
in schizophrenia families (0.32-0.50) [14, 15, 131]. 



Conclusions and Future Directions 

This review confirms that schizophrenic illness is associated with numerous neu- 
rological and neuropsychological abnormalities that are not related formally to 
DSM-IV or ICD-10 diagnostic criteria for schizophrenia or for other disorders in the 
schizophrenia spectrum. Many of these abnormalities do meet some or all criteria 
proposed for endophenotypes, however [6]. It is equally notable that the demonstra- 
tion of NSS, MFA and neuropsychological deficits reviewed here represent only a 
few of the potentially important endophenotypes in these areas. Moreover, endophe- 
notypes reflecting other types of brain (e.g. psychophyiological abnormalities and 
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other abnormalities in brain structure and function), clinical and social function, and 
other dimensions of functional capacity, are at least equally important. Together, 
they open new windows of investigation into the etiology of schizophrenia, and 
perhaps even more importantly, into new strategies for intervention and prevention. 

Particular neurological and neuropsychological endophenotypes are important 
functionally, irrespective of their relationships to other measures. Individuals with 
significant IQ, VDM, sustained attention and/or working memory deficits will be 
disadvantaged in coping with their environments, for example, regardless of whether 
they have schizophrenia. Yet the functional importance of the endophenotype, cou- 
pled with a lack of specificity for schizophrenia, limits the potential value of the 
endophenotype. This is even truer of NSS and MFA that may not have obvious 
functional correlates, and it raises the question of how to maximize the utility of 
multiple endophenotypes. 

At least two related directions for future research should be emphasized. The first 
involves a need to further validate the utility of potential individual endophenotypes. 
In addition to assessing whether potential response measures meet proposed criteria 
for endophenotypes, for example, it will be essential to determine epidemiologi- 
cal properties that include their base rates, their sensitivity to detect truly affected 
individuals, and their specificity to reject truly unaffected individuals. 

These principles of psychiatric epidemiology are also inherent in the second 
direction for future research, which involves the development of liability syndromes. 
Neurological, neuropsychological and other types of endophenotypes offer a signif- 
icant opportunity to identify and establish such syndromes, which helps to bridge 
the gap between genotypes and clinical symptoms of schizophrenia (and other dis- 
orders). In addition to sensitivity and specificity, other principles of epidemiology, 
such as a syndrome's positive predictive power (i.e. the probability that some- 
one who meets criteria for the syndrome will actually develop schizophrenia or a 
related disorder) and negative predictive power (i.e. the probability that someone 
who does not meet criteria for the syndrome will not develop schizophrenia or a 
related disorder) will also help establish the syndrome's utility. At this point, many 
endophenotypes have been proposed [13], but few diagnostic criteria have been put 
forth, and even fewer have been validated. 

Nevertheless, the development of liability syndromes that utilize multidimen- 
sional endophenotypes from diverse areas of function has the potential to capitalize 
on advances in genetics and neuroscience and relate them to multiple clinical 
domains in ways that transcend traditional nosology and increase opportunities 
for effective intervention. In one such approach, Tsuang and colleagues proposed 
a reformulation of Meehl's concept of liability for schizophrenia (called "schizo- 
taxia") [162] to include measurable, clinically meaningful symptoms, including 
neuropsychological deficits and negative symptoms, in adult, non-psychotic, first- 
degree, biological relatives of patients with schizophrenia [5, 34, 163, 164]. While 
initial attempts at concurrent validation of the syndrome are encouraging [165], the 
real potential importance of the syndrome and the endophenoypes that comprise it 
derives from its broader view of the population at risk for schizophrenia, and its 
potential to identify novel treatment targets that might reduce both the risk and the 
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expression of the disorder. Whether the field adopts this version or another version 
of schizotaxia for this purpose is unimportant. In contrast, the ability to capitalize 
on the potential of endophenotypes to improve our understanding of both diagnosis 
and treatment may be critical to our progress in both areas. 
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The Association of Metacognition with 
Neurocognition and Function in Schizophrenia: 
Advances from the Study of Personal Narratives 
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Abstract Research has confirmed that many with schizophrenia experience deficits 
in metacognitive capacity defined as impairments in the ability to think about think- 
ing, both with regards to their own thinking and the thinking of others. These 
difficulties are related to but not reducible to symptoms. One question posed here for 
contemporary research regards how these deficits are linked to other forms of cog- 
nitive deficits, including deficits in neurocognition, and how they and other forms of 
cognitive deficits are related to the ability to function. As neurocognition is degraded 
during the early course of schizophrenia, does the ability to think about one's own 
thinking diminish? Furthermore, even if related to deficits in neurocognition, do 
deficits in metacognition affect function in a manner independent of deficits in neu- 
rocognition? Does metacognitive function mediate the impact of neurocognitive 
deficits on daily functioning? To explore these possibilities, this chapter reviews 
recent studies which have advanced our understanding of these issues by studying 
metacognition as it occurs spontaneously within personal narratives of self and ill- 
ness by adults with schizophrenia spectrum disorders. Results are presented which 
suggest that impairments in verbal memory and executive function may interfere 
with the ability to form and sustain representation of one's own internal state as 
well as the internal states of others. Additionally, results are detailed which suggest 
that metacognitive deficits directly affect function prospectively and may mediate 
the impact of neurocognitive deficits on functioning. 
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Introduction 

The term "Metacognition" refers to an individual's general ability to think about 
his or her own thinking. This capacity is thought to reflect a wide range of semi- 
independent faculties which allow the individual to form representations of his or 
her own mental states and the mental states of others. Metacognitive ability allows 
one to form, challenge, and revise ideas of what is believed, felt, dreamt of, or feared 
in a number of rapidly evolving contexts. This critical function allows the individual 
to sustain more enduring ideas about the person one is across different situations, 
which then lays the groundwork for an evolving, nuanced personal narrative [1]. 

Over the last two decades, research has suggested that deficits in metacogni- 
tive capacity are common in persons with schizophrenia. Relative to those without 
psychosis or significant mental illness, persons with schizophrenia have difficul- 
ties distinguishing the source of internal experiences, perceiving themselves as 
agents in the world and detecting the intention and emotions of others from ver- 
bal and visual cues [2-7] . These deficits appear to be relatively stable over time and, 
while correlated with severity of psychopathology, are not simply a straight forward 
consequence of symptoms or other clinical features of schizophrenia [8-11]. 

The discovery of metacognitive deficits has led to interest in their relationships 
with other aspects of the disorder and with their potentially significant role in deter- 
mining long term outcome. In this chapter we will explore advances in this area 
made through the study of metacognition as it is manifest in the personal narra- 
tives of persons with schizophrenia. Specifically we will explore whether deficits in 
neurocognition, including impaired capacity for storing and processing information, 
has a deleterious effect on an individual's ability to consider his or her own mental 
states and the mental states of others when assessed using these methods. We will 
then examine whether deficits in metacognition could affect function in a manner 
independent of deficits of neurocognition and whether metacognition may mediate 
the impact of neurocognitive deficits on functioning in people with schizophrenia. 
As a matter of intuition, it seems likely that reduced capacity to think about thinking 
would be related to neurocognitive deficits and might determine in part the extent to 
which these difficulties affect functioning, but the nature of this relationship is yet 
unclear. A nuanced understanding of these issues could have important implications 
for clinical issues ranging from prevention to remediation, as well as for emerging 
neurobiological models of social function. 

Accordingly, this chapter will be divided into five sections. In the first we will 
broadly discuss the relation between neurocognition and metacognition. In the sec- 
ond we will describe the rationale for, development of, and psychometric properties 
of a method for assessing metacognition from personal narratives of self and ill- 
ness. In the third section we will present results of recent work using these methods 
that has demonstrated links between metacognition as so assessed and neurocogni- 
tion. In the fourth section we will turn to the relation of metacognition and social 
and vocational function and present studies suggesting that metacognitive capac- 
ity affects functional outcome and mediates the impact of neurocognition on those 
outcomes. Finally, implications and future research direction will be discussed. 
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Theoretical Impetus for Investigating the Relation Between 
Neurocognition and Metacognition 

Impairments in neurocognition are believed to appear early in the course of 
schizophrenia and include losses in previously held levels of ability to sustain atten- 
tion, sort relevant from irrelevant stimuli, recall and recognize visual or verbal 
material, and think in a flexible and abstract manner (e.g., David and colleagues 
[12]). The loss of these capacities has been widely suggested as limiting the ability 
to learn new material and to adaptively solve problems [13, 14]. Given the perva- 
sive nature of these deficits, it seems plausible to hypothesize that as neurocognitive 
abilities decline, there may be a point at which metacognitive capacity is degraded. 
Intact neurocognitive function may not be necessarily sufficient for full metacogni- 
tive function; however, certain levels of neurocognitive function may be necessary 
to perform some basic metacognitive acts. Indirect evidence for this hypothesis 
includes findings that more severe deficits in flexibility of abstract thought and con- 
text processing limit both social cognition and the acquisition of social skills in 
rehabilitation [15-17]. 

The possibility that cognitive decline in schizophrenia could underpin some 
deficits in metacognition is also consistent with research in other types of mental 
illness. With the general loss of cognitive function, many with dementia experience 
familiar social situations as increasingly confusing and difficult to decode [18]. The 
loss of neurocognitive abilities as a result of traumatic brain injury has also been 
suggested to lead to reduced ability to perform basic self-monitoring tasks and to 
shift mentally between different self-representations and sustain a functional sense 
of self [19, 20]. In Asperger's syndrome, difficulty with interpreting the thoughts 
and feelings of others has been linked to difficulties with integrating contextual 
information, as well as to impairments in executive function which compromise 
persons' abilities to shift back and forth from two different viewpoints of the same 
event [21]. Finally, developmental studies of young children suggest that executive 
functions emerge prior to the ability to think about the mental states of others, and 
may form the basis for this metacognitive ability [22]. Thus, in the least, there is a 
broad literature consistent with the possibility that declines in neurocognition might 
limit the capacity for metacognition to some extent. 



Limitations of Current Research on Metacognition 
and Neurocognition 

Despite the intuitive and theoretical grounds leading to the presumption that 
neurocognitive impairments contribute to metacognitive deficits in schizophrenia, 
research on this subject has been hampered to date by a number of methodological 
issues. For one, most studies have assessed metacognition by measuring perfor- 
mance on a laboratory task which simulates social interaction or a self-reflective 
task. Participants might be asked, for instance, to discern the intentions of characters 
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in a story or cartoon. In another task, they might be asked to determine whether 
movements they were watching on a screen were mimicking the movement of their 
own limbs [2, 23]. Yet, in daily life, metacognitive acts often occur in emotion-laden 
contexts. Judgments in real time about mental states often involve others and situa- 
tions for which one has strong feelings. Thus, performance on tests using impersonal 
stimuli may not accurately describe persons' abilities to engage in metacognitive 
acts when sensitive personal issues are involved. 

A second problem is that these laboratory-based tasks cue or call for specific 
metacognitive acts at specific times; participants make responses after an explicit 
request for a judgment. Thus, another problem is that these tasks may be measur- 
ing how persons respond to cues for metacognition but not necessarily how they 
think and act spontaneously. A third difficulty is that metacognition is often stud- 
ied as a one-dimensional phenomenon. Metacognitive acts, however, which have 
different foci (e.g., thoughts about one's own thoughts vs. interpreting another per- 
son's intentions) may involve capacities which are not only conceptually distinct 
but also involve semi-independent neurocognitive functions. Research suggests that 
creating a mental image of oneself activates a range of cortical structures, some of 
which are common with those utilized when creating an image of another, but oth- 
ers which may be unique to self-reflection [24-26]. Accordingly, an examination of 
only a single axis of metacognition carries the risk of missing the possibility that 
the capacity to perform different metacognitive acts are linked with separable neu- 
rocognitive functions and that some groups of persons may exist in which certain 
domains of metacognition are impaired while others are more relatively intact (e.g. 
persons able to discern their own emotions but have little sense of others emotions). 

To measure metacognitive function as it might exist in emotionally salient tasks 
which do not cue for responses, we have proposed a method to rate metacogni- 
tive ability from a spontaneously generated speech sample. That speech sample is 
obtained through a semi- structured interview called the Indiana Psychiatry Illness 
Interview (IPII), which elicits a narrative of self and illness and typically lasts 
between 30 and 60 min [27]. Responses are audio taped and later transcribed. 

The IPII is divided into five sections. First, participants are asked to tell the story 
of their lives in as much detail as possible, beginning with their earliest memory. 
Second, participants are asked if they think they have a mental illness and, if so, how 
they understand it. This is followed with questions about what has and has not been 
affected by their condition in terms of interpersonal, vocational, and psychological 
experiences. In the third section, participants are asked if their condition "controls" 
their life and if and how well they "control" their condition. Fourth, participants 
are asked how much their illness is affected by others and to what degree others 
have been affected by their illness. Finally, participants are asked what they expect 
to stay the same and what they expect to change in the future, again in terms of 
interpersonal and psychological function. 

The IPII differs from other psychiatric interviews in that the interviewer is 
instructed not to introduce content. Interviewers do not ask participants about symp- 
toms, for instance, whether they hear or see things other people do not hear or see. 
The interviewer may ask for minor clarification when confused and also may query 
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non-directively, however he or she may not pose questions about specific matters 
nor ask for historical details to anchor the story. The IPII thus produces a self- 
narrative in which specific metacognitive acts may appear spontaneously. As a life 
story is told, there are a number of opportunities in that story where participants may 
demonstrate the ability to think about their own thinking, the thinking of others, or 
how certain challenges are best faced. Furthermore, because one's personal narra- 
tive is accompanied by descriptions of other people who played critical parts in that 
narrative, the IPII allows the participant to demonstrate a wide range of metacog- 
nitive ability, and thereby avoids assessing only one dimension of metacognition. 
For example, individuals are not only prompted to reflect on their own experiences, 
but to describe their relationships with others as well as others' relationships that are 
independent of the participant. Thus, different dimensions of metacognitive capacity 
may be evaluated from the same interview. 

To quantify metacognitive capacity within IPII narratives, we have used a mod- 
ified version of the Metacognition Assessment Scale (MAS) [28]. The MAS was 
originally designed to detect changes in the ability of persons with severe per- 
sonality disorders to think about their own thinking by evaluating transcripts from 
psychotherapy sessions. In consultation with the original authors, the MAS has been 
adapted for the study of IPII transcripts [29] . 

The MAS contains four scales which pertain to different foci of metacogni- 
tive acts: "Self Reflectivity," or the comprehension of one's own mental states, 
"Understanding of others' minds," or the comprehension of other individuals' men- 
tal states, "Decentration," which is the ability to see the world as existing with others 
having independent motives, and "Mastery," which is the ability to use one's men- 
tal states to implement effective action strategies in order to accomplish cognitive 
tasks or cope with psychological distress. It is assumed that metacognitive capacity 
can vary along a continuum, and each of the four MAS subscales are accordingly 
broken down into a series of steps which are arranged in order of increasing com- 
plexity. Thus, once a step is not attained, no higher steps on that scale should be able 
to be obtained. For example, self reflectivity is divided into nine steps. If one does 
not recognize one's emotions, for instance (step four out of a total of nine), then it 
should not be possible to obtain higher levels, such as the capacity to understand 
links between one's thoughts and emotions (step seven out of a total of nine). 

To assess narratives using the MAS, the rater looks for evidence of the steps 
within each scale. If evidence is found that the capacity to perform a specific step is 
present, a point is awarded and the rater then searches for evidence that the partici- 
pant can perform the next step. If no evidence is found that the participant is capable 
of performing the metacognitive act described in the next step, the rater ceases his or 
her search for subsequent higher capacities and the score for that scale is the number 
of steps already achieved. As an example, after a rater has judged that a participant 
had achieved the first three steps of the MAS Self Reflectivity scale, the rater would 
turn to the next step within this scale: the ability to define and distinguish one's own 
emotions. To do this the rater would search the IPII transcript for places where the 
participant described different ways he or she felt. If the rater then found several 
places in the transcript where the participant described his or her own emotions, this 
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would constitute evidence that the participant was able to identify his or her own 
emotions and a point would be awarded. The rater would then start to search for 
evidence of the next step: recognition that one's own thoughts are fallible and/or 
one's representation of the self and world is subjective and changeable. If this next 
level of capacity was achieved, another point would be awarded (giving the subject 
5 points so far) and the rater would search for evidence of the sixth step. Once a rater 
determines there is no evidence of a capacity to perform a step, no higher ratings 
are considered and the final score is the number of steps the participant was judged 
to be capable of performing. In this way, increasing scores reflect increasingly com- 
plex metacognitive operations. A final score of "5" for a given scale would reflect 
more complex levels of metacognition in this domain than a "4," but less complex 
metacognition than a "6". 

Evidence of the reliability of these methods for quantitatively assessing metacog- 
nition includes findings of good interrater reliability for blind raters and internal 
consistency among the four MAS scales [30]. Concerning its validity, MAS scores 
have been linked with independent assessments of awareness of illness as well as 
self-reports of coping strategies and self-reflectivity [29, 31]. Regarding conver- 
gent and divergent validity performance of the MAS, MAS scores have been found 
to be correlated with performance on the Scale to Assess Narrative Development, 
which measures depth of personal narrative. This assessment also demonstrates 
discriminant validity, as it is uncorrelated with theoretically unrelated aspects of 
self-experience such as internalized stigma [32]. In another study, we have found 
MAS scores are linked with assessments of social cognition that tap the extent to 
which persons can construct a complex story about an imagined social interaction, 
independent of symptom level [33]. Finally, in a study that is now underway, pre- 
liminary observations suggest that persons with schizophrenia experience graver 
deficits in metacognition as assessed within narratives compared to comparable per- 
sons with chronic medical conditions in the absence of psychosis. These results 
suggest that deficits in metacognition observed in schizophrenia are more severe 
than the metacognitive deficits associated with serious medical conditions, condi- 
tions also known to affect how persons feel and think about themselves [34] . Formal 
results of this study are expected in summer 2011. 

Three Studies: Neurocognition and Metacognitive Capacities 

Study la. To study the relationship between neurocognitive and metacognitive 
capacities, we sought to determine whether ratings on three of the domains assessed 
by the MAS were linked with performance on a range of neurocognitive functions 
[29]. Our central questions were twofold: (i) do poorer levels of metacognition 
assessed within narratives of persons with schizophrenia correlate with poorer neu- 
rocognitive test performance and (ii) if so, do certain types of metacognitive deficits 
have unique links with poorer performance on certain types of neurocognitive tests? 
Participants were 61 men with DSM-IV diagnoses of a schizophrenia spectrum 
disorder enrolled in a larger study seeking to develop a cognitive behavioral therapy 
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targeting work function in schizophrenia. All were initially recruited from an out- 
patient treatment setting and were in a post-acute phase of illness as defined by 
having no hospitalizations or changes in medication or housing in the month prior 
to entering the study. 

Participants were administered the IPII along with a battery of neurocognitive 
tests which included the Wisconsin Card Sorting Test (WCST) [35], a test of flexibil- 
ity in abstract thought; the Hopkins Verbal Learning Test (HVLT) [36], an auditory 
verbal memory test; the Vocabulary subtest from the Wechsler Adult Intelligence 
Scale III (WAIS III) [37], which assesses global verbal intellectual function; the 
Digit Symbol subtest from the WAIS III which assesses processing speed; and the 
Visual Reproduction subtest of the Wechsler Memory Scale III (WMS III) [38] 
which assesses visual memory. 

To assess the relation between metacognition and neurocognition, we next cor- 
related MAS scores for Self Reflectivity, Awareness of the other's mind, and 
Mastery. Results revealed that participants with greater metacognitive capacity for 
self-reflectivity had better performance on the HVLT, the Vocabulary and Digit 
Symbol subtest of the WAIS III, and the Visual Reproduction subtest of the WMS 
III. When entered into a regression, the Vocabulary and Digit Symbol scores pre- 
dicted a quarter of the variance in Self Reflectivity. Participants rated as having 
greater metacognitive capacities for Awareness of the other's mind and for Mastery 
tended to have better performance on the HVLT. No measures were related to the 
WCST. 

We concluded that deficits in self-reflectivity may be influenced by possible risk 
factors for schizophrenia, such as pre-morbid intellectual function and cognitive 
impairments linked to the disease progress, such as processing speed. The find- 
ing that verbal memory was linked with all three domains may suggest that these 
deficits also interfere with the ability to form and hold onto mental representa- 
tions of internal states as objects for contemplation. Perhaps with greater difficulty 
encoding verbal material it may be more difficult to maintain the larger cognitive 
structures needed to make meaning of experience and frame a personal sense of 
self. 

Study 2a. As a follow-up to these findings, we conducted a second study explor- 
ing whether attaining certain levels of specific metacognitive function is related to 
possessing certain levels of neurocognition [30]. Here the question was: do certain 
elements of metacognition require a minimum threshold level of neurocognitive 
function? To address this question, we compared the neurocognitive profiles of three 
different types of participants from a second sample: (i) those who had achieved 
basic self-reflectivity, (ii) those with basic self-reflectivity but without decentration 
and (iii) those with both basic self-reflectivity and decentration. 

Participants in this second sample were 61 adult men and 8 women with a diag- 
nosis of a schizophrenia spectrum disorder. All were recruited from an outpatient 
treatment center and were in a post-acute phase of illness according to the same 
definition as in Study 1 . The neurocognitive test battery differed from the first study 
in that it also utilized the Block Design subtest from the WAIS III, which assesses 
visual spatial processing and the Arithmetic subtest from the WAIS III which taps 
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working memory. From the WMS III, we added the Logical Memory subtest, a test 
of verbal memory. 

To divide participants into those who possessed versus those who did not possess 
basic self-reflectivity and decentration, we used the Self Reflectivity (with a range of 
0-9) and the Decentration scales (with a range of 0-3) of the MAS. Participants were 
rated on an a priori basis as having basic self-reflective capacity if they obtained 
scores of "4" or higher and as not having basic self-reflectivity if they scored lower 
than "4" on the MAS Self Reflectivity scale. They were rated on an a priori basis 
as having achieved decentration if they achieved a score of "2" or higher and as not 
having achieved decentration if they achieved scores of less than "2" on the MAS 
Decentration scale. This categorization process resulted in participants being placed 
into three groups: (i) minimal self-reflectivity/not decentered (n = 25); (ii) basic 
self-reflectivity/not decentered (n = 33); and (iii) basic self-reflectivity/decentered 
(n = 11). As expected, there were no participants who were decentered and lacked 
basic self-reflectivity. 

The three groups were not found to differ according to diagnosis or other demo- 
graphic information, but the groups did significantly differ from one another in 
neurocognitive capacity. Participants with basic self-reflectivity had generally better 
performance on the WCST and the WAIS III Arithmetic subtest, while participants 
rated as having also achieved basic decentration had better performance on the 
Visual reproduction subtest of the WMS III. The basic self-reflectivity/decentered 
group also had better performance on the Vocabulary and Block Design subtest than 
the minimal reflectivity group. 

We interpreted these results as suggesting that difficulties distinguishing internal 
states in schizophrenia can emerge when there are significant deficits in executive 
function, such as holding abstract matters in mind and shifting fluidly between such 
concepts. Whereas flexibility in abstract thought may aid in self-awareness, the abil- 
ity to see that others have their own unique views is associated with relatively intact 
visual memory. 

Study 3a. In our third study, we planned to follow up our previous findings link- 
ing absence of full self-awareness with deficits in executive function [39]. One 
of the limitations of Study 1 is that it assessed executive function exclusively 
using the WCST. Though a reasonable measure of global executive function, the 
WCST is widely seen as unable to distinguish between the multiple and semi- 
independent elements of executive function [40] . Success at the task, for instance, 
requires a range of different capacities, including the ability to form an idea, 
then to inhibit that idea and shift to another. Thus, it is unclear whether specific 
aspects of executive function are more closely linked than others to different forms 
of metacognition. This seems to be especially important because of all the neu- 
rocognitive capacities studied so far, executive function intuitively seems likely 
to play a significant role in the construction of a complex and flexible idea of 
the self. 

To address this issue, we examined whether MAS scores were linked with 
selected subtests of the Delis Kaplan Executive Function System (DKEFS) [41, 42]. 
The DKEFS assesses multiple domains of executive function potentially relevant for 
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metacognitive acts, including (i) tests of inhibition and set shifting - the ability to 
willfully inhibit a thought or feeling and switch to another in a goal directed manner 
and (ii) mental flexibility - the ability to form and reform ideas about how different 
stimuli can be related to one another in a goal-directed manner. In this study, we 
chose six specific DKEFS subtests, three because of their links to inhibition switch- 
ing: Design Fluency Switching, Category-Switching on the Verbal Fluency Task 
and Inhibition-Switching from the Color- Word Task; and three because of their 
links with mental flexibility: total correct sorts from the Sorting Task, total score 
for the Word Context Task - and the total correct score of the Twenty Questions 
Test. 

This sample consisted of 49 participants drawn from the first two IPII studies 
above, who had completed the DKEFS as part of another study. For this reason it 
is notable that the DKEFS and MAS were not administered concurrently and could 
have taken place potentially up to 6 months apart (an aspect of the methodology 
that may weaken the relationship and is unlikely to strengthen or produce spurious 
correlations). 

Two specific analyses were undertaken. First, Spearman Rho correlations were 
calculated between the six DKEFS scores and four scores from the MAS: Self 
Reflectivity, Understanding the other's mind, Mastery, and Total score. These 
revealed that greater levels of self-reflectivity were linked to better performance 
on the Sorting, Word Context, and Twenty Questions tests. Also, attaining higher 
levels of Understanding the others' mind was linked to better performance on 
the Design Fluency Switching and Twenty Questions tests. Greater Mastery was 
linked to better performance on the Verbal Fluency Switching and Twenty Questions 
tests. 

Second, since the MAS Decentration scores showed a skewed range, we treated 
this as a categorical variable and classified participants as having high Decentration 
if their Decentration scores were greater than "1" or low Decentration if the scores 
were "1" or less. Scores of greater than "1" suggest the ability to see the world 
as involving others' unique thoughts and feelings. An ANOVA was then con- 
ducted comparing the DKEFS scores of participants with high (n = 7) vs. low 
(n = 42) decentration. Results revealed that participants with high Decentration 
had significantly higher Verbal Fluency, Color Word Switching, and Word Context 
scores. 

These results suggest that self-reflectivity is more closely linked to mental flexi- 
bility than the other domains assessed by the MAS. The DKEFS tests linked to the 
ability to inhibit a response were more closely linked to Decentration and somewhat 
linked to Awareness of the other's mind and Mastery. This is consistent with the 
hypothesis that as persons with schizophrenia are less able to move flexibly between 
abstract ideas, they cannot detect the nuances and different patterns present in how 
they think and feel. Without being able to define thoughts and feelings in multiple 
ways, awareness of internal complexity may be difficult to sustain. Similarly, with- 
out an ability to inhibit thoughts about one's own circumstances, some may find it 
difficult to call to mind the perspectives of others and to detect a range of possible 
meanings in rapidly evolving but ambiguous situations. 
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Metacognition, Neurocognition and Functioning 

As noted above, neurocognitive deficits have been widely observed to be predic- 
tive of poorer psychosocial functioning. In light of the findings above, the question 
can be raised as to whether metacognitive deficits are also linked to functional 
impairment. If so, it is of further interest as to whether that link is independent of 
neurocognitive capacity. To explore this final issue we have conducted three studies. 

Study lb. In the first study concerned with function, metacognition was assessed 
using the methods described in the previous section and participants were offered 
a placement in a work program lasting 6 months [43]. Work performance was then 
assessed biweekly using the Work Behavior Inventory [44]. At the conclusion of the 
study, participants were classified as having high, medium or low self-reflectivity. 
High self-reflectivity was defined as having a MAS Self Reflectivity score of 5 or 
higher (signifying awareness of one's different emotions and the recognition that 
one's ideas about the world are fallible). Medium self-reflectivity group was defined 
as having a MAS Self Reflectivity score of 4 (signifying awareness of one's different 
emotions but not the recognition that one's ideas about the world are fallible). The 
low self-reflectivity group was defined as having a MAS Self Reflectivity score of 3 
or lower (signifying a lack of awareness of one's own different emotions and a lack 
of recognition that one's ideas about the world are fallible). Of an original total of 
100 participants, 56 worked enough weeks to allow a meaningful analysis of their 
work performance (i.e. a minimum of 9 of 13 work behavior observations were 
completed). 

The research questions in this study were twofold: (i) would the group with high 
self-reflectivity have better work performance than the other groups over time and 
(ii) would those differences persist when we controlled for a neurocognitive variable 
often linked to work function and metacognition: performance on the WCST. We 
then conducted a repeated measures ANOVA comparing the three groups on 13 
biweekly Work Behavior Inventory total scores. This revealed a significant effect 
of time, with scores generally increasing over the course of the program, and a 
significant group effect with the high self-reflectivity group showing generally better 
work performance than either of the other two groups. A significant interaction was 
also observed suggesting the high self-reflectivity group improved faster and then 
sustained those gains relative to the other groups. Looking at specific weeks across 
the 26 week span we found that the high self-reflectivity group began to demonstrate 
better work performance than either of the other group intermittently beginning in 
the fifth week and had persistently better work performance from week 1 1 on. When 
the repeated measures ANOVA were performed again as an ANCOVA covarying for 
WCST performance, the group with the highest level of self-reflectivity continued 
to have better work performance over time and to improve more quickly that the 
other groups as well. 

We interpreted these results as suggesting that indeed metacognitive function in 
the realm of self-reflectivity affects vocational function and, importantly, that the 
relationship of metacognition to vocational function exists independently of deficits 
in executive function. We speculated in particular that without an ability to reflect 
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upon and correct one's thinking about work related matters, it is more difficult to 
learn and adapt to changing vocational demands. For instance, persons in the high 
self-reflectivity group could initially perform job tasks well if given the requisite 
training and if they possessed a reasonable capacity for working memory. However, 
if those same persons were relatively unable to recognize the fallibility of their 
own thinking they might not be able to correct inaccurate interpretations they made 
impulsively about the meaning of other people's words and actions or find a new 
way to think about their strengths and weaknesses at work. 

Study 2b. In the second study, we examined the same sample but with a different 
set of questions in mind. In particular, we asked whether metacognition is linked to 
the quality and quantity of social relationships, and whether metacognition mediates 
the impact of neurocognition upon these indices of social function. Specifically, in 
Study 2b we examined through structural equation modeling whether Mastery, the 
domain of metacognition as noted above that reflects the ability to use knowledge 
about mental states to respond to psychological challenges, mediated the effects of 
neurocognition on the frequency of social contact and persons' capacity for social 
relatedness [45]. 

Participants were 102 adults with a schizophrenia spectrum disorder. Frequency 
and quality of social relationships was assessed using two subscales from the 
Quality of Life Scale: Interpersonal Relationships and Intrapsychic Foundations 
[46] . Neurocognitive function was represented by a factor score that resulted from 
a Principal Components Analysis (PC A) conducted on participant's scores on the 
WCST, HVLT, WAIS III Vocabulary, WAIS Digit Symbol Subtest and WMS III 
visual reproduction. All of the neurocognitive tests included here have all been 
linked in the previous studies reported above to metacognition. All assessments were 
obtained concurrently. 

To test the hypothesis that neurocognition affects mastery which then affects 
social function we used a measured- variable path analysis. This model revealed an 
acceptable fit to the observed data, which persisted after controlling for negative and 
cognitive symptoms. These results indicate that metacognitive ability mediates the 
relationship between neurocognitive capacity and social function. 

Study 3b. As a follow up, in our third and final study to be considered here, 
we conducted a second path analysis to determine whether the cross sectional 
relationships observed above persisted over time [47]. Specifically we measured 
the two assessments of social function (Interpersonal Relations and Intrapsychic 
Foundations) and metacognition for 72 of the original 102 participants conducted 
5 months apart. Here we specified a model in which mastery predicted con- 
current social function, and that mastery at baseline affected mastery 5 months 
later which similarly affected social function 5 months later. As in the first path 
analysis, acceptable levels of fit were found for the proposed model. We inter- 
preted results as providing some of the first empirical evidence that elements of 
metacognition may mediate the impact of deficits in neurocognition on daily life. 
We speculated that it may be the level of metacognitive capacity which deter- 
mines the extent to which neurocognitive deficits complicate efforts to relate to 
others. 
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Summary, Limitations and Conclusions 

In this chapter we have examined the associations of metacognition, neurocognition 
and function, focusing exclusively on the contributions of the study of metacogni- 
tion as it occurs within the personal narratives of persons with schizophrenia. Three 
studies suggested that better performance on tests of neurocognition was linked to 
better performance on a range of measures of metacognition. Specific findings were 
suggestive of the possibility that certain levels of neurocognitive capacity are nec- 
essary for successfully performing certain metacognitive acts. An additional three 
studies suggested that metacognitive function is linked to psychosocial function in a 
manner which is independent of the effects of neurocognition. Self-reflectivity was 
found to predict work function regardless of levels of deficits in executive function 
while mastery was linked to social function over time and seemed to mediate the 
effects of neurocognition on social function. 

Of note, while we have focused here exclusively on research studying metacog- 
nition within personal narratives, others have found similar results using laboratory 
tasks to assess metacognition; Bora and colleagues [48] demonstrated that patients 
who were high in metacognitive ability as indicated by the "Eyes" and "Hinting" 
tests demonstrated significantly better social outcome compared to those with poor 
metacognitive ability. Similarly, another group found that high performance on the 
"Eyes" test predicted better social outcomes, and that metacognition appears to 
mediate the effect of neurocognition on social function [49]. 

There are nevertheless several limitations to the studies we have reviewed. 
Certainly the correlational nature of five of these studies precludes drawing any 
firm conclusions, and all interpretations of the observed relationships are intended 
as speculative and as a basis for hypotheses for future study. Furthermore, there 
are alternative hypotheses that cannot be ruled out. It is possible that different 
neurocognitive deficits in schizophrenia are in part the result of different forms 
of metacognitive deficits. In other words, it is possible that different metacogni- 
tive dysfunctions interact with each other to generate neurocognitive dysfunctions, 
or perhaps deficits in neurocognition and metacognition magnify one another in a 
cyclical manner. 

Generalization of findings also is limited by sample composition. Participants 
were mostly persons in their 40s, all of whom were involved in treatment. It may 
well be that a different relationship exists between neurocognition and metacog- 
nition among younger persons with schizophrenia, or in particular, persons who 
decline treatment. Additionally, thus far we have only examined a subset of the 
many possible aspects of metacognitive capacity in schizophrenia, and more study 
is called for to explore a wider range of possible patterns of deficits. Thus, more 
research is necessary which involves the collection of data exploring other aspects 
of neurocognition and metacognition at multiple time points using broader samples. 
Comparisons of metacognition as assessed within narratives and as assessed with 
more traditional laboratory methods are needed. Finally, results should not be taken 
to suggest that impairments in neurocognition are the only or even the main causal 
force in the development of deficits in metacognition. There is much evidence that 
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there are multiple paths which lead to deficits in metacognition among adults with 
severe mental illness; at best, neurocognitive impairment plays a role along with 
many other forces. 

Regarding the clinical implications of this work, it seems worth noting that if 
impairments in different aspects of neurocognition are linked to decrements in cer- 
tain metacognitive acts, then interventions aimed at improving cognitive capacity 
and flexibility might be necessary before patients are able to better think about their 
own thinking. This, at the very least, may point to the possibility of the devel- 
opment of psychotherapeutic and rehabilitative interventions that support persons 
learning to perform neurocognitive tasks linked to specific aspects of metacog- 
nition. Furthermore, it may be that interventions which can address deficits in 
metacognition may also open new opportunities for improving function. 

These and many other questions await longitudinal research. 
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Chapter 15 

The Relationship of Acute Transient Psychoses 
and Schizophrenia 



Augusto Castagnini and German E. Berrios 



Abstract This chapter deals with the historical, clinical and nosographic aspects of 
the acute transient psychoses and discusses the implications arising from the intro- 
duction in current classifications of diagnostic categories such as ICD-10 "Acute and 
transient psychotic disorder" (ATPD) and DSM-IV-TR "Brief psychotic disorder". 
The first part focuses on earlier concepts of European psychiatry such as bouf- 
fee delirante, cycloid psychosis and the reactive and schizophreniform psychoses, 
and examines the process whereby they were incorporated into ATPD. The second 
part reports empirical data on ATPD pointing out differences from schizophrenia in 
terms of epidemiology, clinical features, course and outcome. 
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RP Psychogenic or reactive psychosis 

SFD Schizophreniform disorder 
WHO World Health Organization 



Introduction 

The inability of the received Kraepelinian [1] dichotomy of dementia praecox (later 
renamed schizophrenia) and manic-depressive insanity to encompass all known 
forms of psychosis has encouraged the formulation of additional categories and 
concealed Schneider [2] old question, namely, "whether [in all such cases] a psy- 
chic reaction or a psychosis is present". This because descriptions of "atypical" 
psychoses often triggered by stress (e.g. bouffee delirante, reactive psychosis, 
schizophreniform psychosis, etc.) seem to abound in the psychiatric literature. 
Although such categories tend to converge on a common clinical phenomenon, they 
belong in different psychiatric traditions that have given rise to a fragmented body of 
evidence causing difficulties in classification and nomenclature, e.g. ICD-10 ATPD 
[3] and DSM-IV-TR BPD and SFD [4]. 



European Views on Acute Transient Psychoses 
Bouffee Delirante 

Bouffee delirante (BD) names a late nineteenth century French clinical concept 
developed in the wake of degeneration theory [5]. Magnan [6] and followers (e.g. 
Legrain and Saury) differentiated between "transient delusional disorders" (bouffee s 
delirantes polymorphe des degeneres) and more stable and uniform conditions lead- 
ing to mental deterioration (delire chronique a evolution systematique) on the basis 
of their sudden onset and the fleeting nature of chaotic delusions (delire d'emblee), 
which they attributed to a constitutional predisposition; external factors, Magnan 
believed played only a minor role. This formulation bears striking similarities to 
Ey's [7] considered BD as a form of acute delusional psychosis. According to 
his "organo-dynamic" theory BD resulted from a destructuration of conscious- 
ness somewhat intermediate between manic depression and confusional-oneroid 
states. Until recently, under "Transient delusional states" the French classification 
of mental disorders [8] was listing: (1) acute delusional psychosis (typical bouf- 
fee delirante); and (2) reactive delusional psychosis (bouffee delirante reactionelle) 
which was brought about by stressful events. To improve reliability French psychi- 
atrists offered explicit definitions of: (a) abrupt onset; (b) polymorphic delusions; 
(c) emotional changes, mood swings, depersonalisation, derealisation and/or hal- 
lucinations; (d) complete remission within weeks or few months; (e) exclusion of 
organic causation, alcohol or drug abuse; (f) no psychiatric antecedent other than BD 
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[9, 10]. Studies on the natural course of BD have variously reported that 30-40% 
reach full recovery but a similar proportion recur or switch onto affective disorders 
or schizophrenia [11-15]. It is also believed that since the 1980s its frequency has 
decreased accounting only for a small proportion of psychiatric admissions [16]; 
migrants usually from Africa and the French-speaking Caribbean are more likely to 
be diagnosed with BD [17-19]. Of late there has been a paucity of work on BD. 
This lack of specific interest may reflect the fact that BD is currently included in 
studies of "first-episode" psychosis [20, 21]. 

Cycloid Psychoses 

Drawing on the concepts of "amentia" (Meynert) and "motility psychosis" 
(Wernicke), Kleist [22] introduced the term zykloide Psycho sen (CP) to denote 
"phasic illnesses which come and go autochthonously like manic depression, 
frequently in dual, contrasting phases of confused excitement and stupor, or 
hyperkinesis and akinesis, running their course and leaving behind no resid- 
ual defects" (p. 300). Leonhard [23] added the "anxiety-happiness psychosis" 
which resulted from the combination of "anxiety psychosis" and "revelation psy- 
chosis" (categories borrowed from Wernicke and Kleist). Different from both 
schizophrenia and manic-depression, CP comprised the "anxiety-happiness psy- 
chosis", "confusion psychosis" and "motility psychosis"; these conditions were 
characterized by an impairment of affect, thinking, and psychomotor activity, 
respectively. 

In Anglophone psychiatry, the concept of CP became known through the work 
of Perris [24, 25] who provided an operational diagnosis and criteria [26]. Perris's 
[27] "cycloid psychotic disorder" referred to a condition "polymorphous in its 
clinical manifestations" sharing common features with BD which eventually were 
incorporated into the checklist of ATPD. 

Cycloid psychoses are reported as being prevalent in females and not associated 
with genetic factors or stress [24, 28]. They also are more responsive to Lithium 
than to antipsychotics [27] ; the latter must be used with caution because of a greater 
risk of neuroleptic syndrome and catatonia [28]. Follow-up studies have lent support 
to Leonhard's clinical observations that CP may be distinct from schizophrenia in 
course and outcome [27-30]. Yet Cutting [31] has posited that CP be an "atypical 
variant" of the affective disorders. Kendell [32] in turn claimed that their "distinc- 
tive features" from manic-depression were due to "their unusually sudden onset" 
(p. 464). 

Research to date has provided a link between CP and changes in auditory P300 
amplitude, brain scan, cerebral blood flow, and gestational respiratory infections but 
their relationship with affective disorders remains unclear [28, 33, 34]. In Japan, 
Mitsuda [35] described "atypical" or "episodic" psychoses; acute onset, bipolar 
features, confusion, recurrent course and favourable outcome were characteristic 
features [36]. 
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Psychogenic or Reactive Psychosis 

Based on the behaviour of "abreacting" hysterical patients and the variegated 
symptomatology of subjects affected with "traumatic" and "war neuroses", the 
concept of "psychogenic illness" appeared in the late nineteenth century as a 
challenge to the predominant view that mental symptoms resulted from dam- 
age to central nervous system brought about by physical stimuli [37, 38]. Soon 
after, under reactive psychosis (RP) Jaspers [39] separated clinical phenomena 
typically triggered by a psychological trauma from what he called disease "pro- 
cesses" (e.g. schizophrenia). In RP symptoms were meaningfully connected to: 
(a) extent of trauma, (b) semantic or symbolic role (defence, escape, wish ful- 
filment), and (c) content. Jaspers went on to propose a threefold classification 
of RP in terms of: (1) "precipitating factors" (imprisonment, war, catastro- 
phes, homesickness, linguistic isolation, etc.; (2) clinical features (depressive, 
paranoid, confused, hysterical, etc.); and (3) "psychic constitution" (irritable, 
sensitive, psychopathic, manic-depressive, etc), (p. 391). Although of great the- 
oretical value, Jaspers' criteria were criticized on account of their "subjective" 
character. This is perhaps best shown in the group of cases described by 
Kretschmer [40] as affected with the "sensitive delusion of reference" (sensitiver 
Benziehungswahn), in which qualitative differences in symptoms and behaviour are 
rendered intelligible in terms of premorbid personality and the circumstances of 
the illness. 

The concept of RP was further developed in Scandinavia through successive 
work of Wimmer [41], Stromgren [42], Faergeman [43] and Retterst0l [44]. By 
the late 1970s up to a third of psychiatric admissions with functional psychoses 
were diagnosed as "reactive" in these countries [45]. However, its clear differenti- 
ation from schizophrenia and manic depression was hampered by the fact that the 
boundaries of RP as a relatively homogenous category showing affective, confu- 
sional and paranoid symptoms could not be fully drawn [46, 47]. It was also felt 
that the causal role of psychological factors in RP was not so determinant and in 
subsequent episodes about 30-50% of patients changed diagnosis [48-51]. 

In addition to the Nordic countries, RP was accepted in Japan, the former 
Soviet Union and in some developing countries [42], but it made little headway 
in Continental (European) and British psychiatry, where its diffusion was hindered 
by a long term opposition to the concept of "psychological causation" [52, 53] - 
a similar controversy had taken place earlier in regards to the putative distinction 
between reactive and endogenous depression [54, 55]. 

Schneider's [2] view that all the psychoses had "somatic" basis was also influen- 
tial and contributed to reject the concept of reactivity to life events [56]. After World 
War II, the distinction between "reaction" and "psychosis" became increasingly 
important and was to have significant implications for psychiatric classification 
[57-59]. 

Although the psychological mechanism of "reactivity" - on which RP is based - 
has been deftly re-defined in terms of stress vulnerability, life events, social adver- 
sities, nowadays interest in psychical trauma seems to have been monopolized by 
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"Post-traumatic stress disorder" (perhaps because it is the only condition in which 
compensation can be paid). The consolidation of the cognitivist paradigm since the 
early 1980s [60] has not helped in this regard. 



Schizophreniform States 

The concept of "schizophreniform psychosis" was coined by Langfeldt [61] to 
refer to schizophrenia-like disorders with rapid remission in response to "shock" 
treatment. Acute onset, precipitating stress, mental confusion, affective symptoms, 
and extroversion rather than schizoid personality differentiated schizophreniform 
psychosis from "nuclear" schizophrenia; others have called this group "remit- 
ting schizophrenia" or "good prognosis schizophrenia" [62-64]. Related con- 
ditions were the "schizophrenia-like emotion psychosis" (schizophrenieahnliche 
Emotionspsy chose) reported by Staehelin and Labhardt [65] and the "acute schizoaf- 
fective psychoses" that Kasanin [66] described in patients presenting mixed 
symptoms triggered by stressful events. 

In North-American psychiatry, research on outcome prediction helped to 
shape the DSM-III [67] criteria of schizophrenia which in addition to including 
Schneider's first-rank symptoms (FRS) was based on deterioration in occupational 
and/or social functions, a tendency to develop a persistent course and absence 
of affective features. As the diagnosis of schizophrenia required at least 6-month 
duration, it was introduced in DSM-III the category "Brief reactive psychosis" 
(duration shorter than 2 weeks) and "Schizophreniform disorder" (SFD) (typical 
schizophrenia with a duration longer than 2 weeks but less than 6 months). After 
the establishment of DSM III, only occasional reports can be found on RP [68] 
and cases meeting Langfeldt's criteria tended to be diagnosed as "schizoaffective 
disorder" or "mood-incongruent affective psychosis" [69]. 



Modern Psychiatric Classifications 

Under the heading of "Other psychoses", ICD-8 [70] featured a number of "con- 
ditions attributable to a recent life experience" such as "Reactive depressive 
psychosis", "Reactive excitation", "Reactive confusion" and "Acute paranoid reac- 
tion". A series of international seminars (WHO "Programme A" 1965-1972) that 
included diagnosis of case histories and interview videos preceded the development 
of IDC-9 [71]. The second 1966 Oslo meeting dealt with those psychotic disorders 
that had been classified as "reactive" in ICD-8 [72]. It is likely that the diagnostic 
differences which arose between the WHO experts and the Scandinavian psychia- 
trists attending the seminar led the draftsmen of ICD-9 to restrict this category to 
the "small group of psychotic conditions that are largely or entirely attributable to a 
recent life experience" [71]. 
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In ICD-10 [3], the inclusion under F2 "Schizophrenia and related disorders" of 
ATPD may have been due both to the need to avoid diagnostic criteria based on 
aetiological assumptions and the findings of the WHO collaborative study on acute 
psychoses [73]. Conducted in 14 centres totting up more than a 1,000 cases, this 
study reported that only in about half of patients exhibiting typical schizophrenic 
symptoms stress had precipitated their condition. These subjects showed rapid 
remission (often within few weeks) and in two-thirds there had been no relapse 
after a year. Accordingly, the draftsmen of ICD-10 [3] wrote: "The limited data and 
clinical traditions. . . do not give rise to concepts that can be clearly defined and 
separated from each other [...]. The nomenclature of these acute disorders is as 
uncertain as their nosological status". 

ATPD was characterized by: (a) acute onset (within 2 weeks); (b) presence of 
polymorphic, schizophrenic or predominantly delusional symptoms; and (c) associ- 
ation (or not) with psychological stress. Complete recovery was expected within 1 or 
3 months and this set it apart from schizophrenia and persistent delusional disorder 
(Table 15.1). 

Furthermore, psychotic disorders induced by substance or alcohol intoxica- 
tion and organic mental diseases (concussion, delirium, dementia) were excluded. 
Lastly, in spite of the frequent presence of emotional changes and affective 
features, ATPD was not to be considered as a variant of depressive or manic 
disorder. 

Developed in parallel with ICD-10, DSM-IV [4] characterized "Brief psychotic 
disorder" (BPD) as having: (a) sudden onset; (b) duration of less than 1 month; (c) at 
least one of the following symptoms: delusions, hallucinations, disorganized speech, 
grossly disorganized or catatonic behaviour. It "may follow marked stressors" or 
may have its "onset in the post-partum period". This claim has been criticized on 
the basis that it assumes the presence of precipitating events, or a condition rather 
different is being described (perhaps cycloid psychosis) [74]. (Table 15.2) 

To accommodate psychotic disorders with good prognosis that have an interme- 
diate duration between BPD and schizophrenia, DSM-IV also included SFD. This 
category, however, has little to do with Langfeldt's original formulation [75]. 



Acute and Transient Psychotic Disorders (ICD-10 F23) 
Shortcomings of ATPD 
ATPD Is a Composite Category 

At the core of the six ATPD subcategories, is F23.0 'Acute polymorphic psy- 
chotic disorder" (APPD), which can include schizophrenic symptoms (F23.1). 
Reminiscent of BD and Kleist and Leonhard's CP, its clinical profile includes varied 
delusions, hallucinations, perceptual disturbances, perplexity and emotional turmoil 
that shift from day to day or even from hour to hour. F23.2 'Acute schizophrenia-like 
psychotic disorder" (ASPD) has replaced the ICD-9 category "Acute schizophrenic 
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F23.0 Acute polymorphic psychotic disorder without symptoms of schizophrenia 

An acute psychotic disorder in which hallucinations, delusions and perceptual disturbances are obvious but 
markedly variable, changing from day to day or even from hour to hour. Emotional turmoil, with intense 
transient feelings of happiness or ecstasy or anxiety and irritability, is also frequently present. This 
polymorphic and instable, changing clinical picture is characteristic, and even though individual affective 
or psychotic symptoms may at times be present, the criteria for manic episode (F30.-), depressive episode 
(F32.-), or schizophrenia (F20.-) are not fulfilled. This disorder is particularly likely to have an abrupt onset 
(within 48 h) and a rapid resolution of symptoms; in a large proportion there is no obvious precipitating 
stress. If the symptoms persist for more than 3 months the diagnosis should be changed. Persistent 
delusional disorder (F22.-) or other nonorganic psychotic disorder (F28) is likely to be the most 
appropriate. 

Diagnostic guidelines 

(a) the onset must be acute (from a nonpsychotic state to a clearly psychotic state within 2 weeks or less); 

(b) there must be several types of hallucination or delusion, changing in both type and intensity from day 
to day or within the same day; 

(c) there should be a similarly varying emotional state; and 

(d) in spite of the variety of symptoms none should be present with sufficient consistency to fulfill the 
criteria for schizophrenia (F20.-) or for manic (F30) or depressive episode 

(F32.-). 

Includes: bouffee delirante without symptoms of schizophrenia 
cycloid psychosis without symptoms of schizophrenia 

F23.1 Acute polymorphic psychotic disorder with symptoms of schizophrenia 

An acute psychotic disorder which meets the descriptive criteria for polymorphic psychotic disorder 
(F23.0) but in which typically schizophrenic symptoms are also consistently present. 

Diagnostic guidelines 

For a define diagnosis, criteria (a), (b) and (C) specified for polymorphic psychotic disorder (F23.0) must 
be fulfilled; in addition, symptoms that fulfill the criteria for schizophrenia (F20.-) must have been present 
for the majority of time since the establishment of an obviously psychotic clinical picture. 

If the schizophrenic symptoms persist for more than 1 month the diagnosis should be changed to 
schizophrenia (F20.-). 

Includes: bouffee delirante with symptoms of schizophrenia 
cycloid psychosis with symptoms of schizophrenia 

F23.2 Acute schizophrenia-like psychotic disorder 

An acute psychotic disorder in which the psychotic symptoms are comparatively stable and fulfill the 
criteria for schizophrenia (F20.-), but have lasted for less than 1 month. Some degree of emotional 
variability or instability may be present, but not to the extent described in acute polymorphic psychotic 
disorder (F23.0). 

Diagnostic guidelines 

(a) the onset of psychotic symptoms must be acute (2 weeks or less from a nonpsychotic to a clearly 
psychotic state); 

(b) symptoms that fulfill the criteria for schizophrenia must have been present for the majority of the time 
since the establishment of an obviously psychotic clinical picture; 

(c) the criteria for acute polymorphic psychotic disorder (F23.0) are not fulfilled. 

If the schizophrenic symptoms last for more than 1 month the diagnosis should be changed to 
schizophrenia (F20.-). 
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Table 15.1 (continued) 

Includes: acute (undifferentiated) schizophrenia 
brief schizophreniform disorder 
brief schizophreniform psychosis 
oneirophrenia 
schizophrenic reaction 

Excludes: organic delusional [schizophrenia-like] disorder (F06.2) schizophreniform disorders NOS 
(F20.8) 

F23.3 Other acute predominantly delusional psychotic disorders 

Acute psychotic disorders in which comparatively stable delusions or hallucinations are the main clinical 
features, but do not fulfill the criteria for schizophrenia (F20.-). Delusions of persecution or reference are 
common, and hallucinations are usually auditory (voices talking directly to the patient). 

Diagnostic guidelines 

(a) the onset of psychotic symptoms must be acute (2 weeks or less from a nonpsychotic to a clearly 
psychotic state); 

(b) delusions and hallucinations must have been present for the majority of the time since the 
establishment of an obviously psychotic state; and 

(c) the criteria for neither schizophrenia (F20.-) nor an acute polymorphic psychotic disorder (F23.0) are 
fulfilled. 

If delusions persist for more than 3 months the diagnosis should be changed to persistent delusional 
disorder (F22.-). If only hallucinations persist for more than 3 months the diagnosis should be changed to 
other non-organic psychotic disorder (F28). 

Includes: Paranoid reaction 

Psychogenic paranoid psychosis 

F23.8 Other acute and transient psychotic disorders 

Any other acute psychotic disorders that are unclassifiable under any other category in F23 (such as acute 
states in which definite delusions or hallucinations occur but persist for only small proportion of time) 
should be coded here. States of undifferentiated excitement should also be coded here if more detailed 
information about the patient's mental state is not available, provided that there is no evidence of organic 
causation. 

F23.9 Acute and transient psychotic disorder, unspecified 

Includes: (brief) reactive psychosis NOS. 



episode"; F23.3 "Acute predominantly delusional psychotic disorder" (ADPD) 
involves relatively stable delusions and hallucinations. The remaining are residual 
classes for cases that cannot be accommodated elsewhere. 



The Subcategories Have Poor Reliability 

Apart from ASPD, the field trials of ICD-10 DCR [76] reported that ATPD sub- 
categories failed to achieve established standards of reliability (kappa value range 
0.42-0.54). This may be ascribed to the instability of its "polymorphic" symptoms; 
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A. Presence of one (or more) of the following symptoms: 

(1) delusions 

(2) hallucinations 

(3) disorganized speech (e.g. frequent derailment or incoherence) 

(4) grossly disorganized or catatonic behaviour 

Note: do not include a symptom if it is culturally sanctioned response pattern. 

B. Duration of an episode of the disturbance is at least 1 day but less than 1 month, with eventual 
full return to premorbid level of functioning. 

C. The disturbance is not better accounted for by a mood disorder with psychotic features, 
schizoaffective disorder, or schizophrenia and is not due to the direct physiological effects of 
a substance (e.g., drug of abuse, a medication) or a general medical condition. 

Specify if: 

With marked stressor(s) (brief reactive psychosis): if symptoms occur shortly after and 
apparently in response to events that, simply or together, would be markedly stressful to almost 
anyone in similar circumstance in the person's culture 

Without marked stressor: if symptoms do not occur shortly after, and apparently in response 
to events that, simply or together, would be markedly stressful to almost anyone in similar 
circumstance in the person's culture 

With postpartum onset: if onset within 4 weeks postpartum 



to its over- short duration criterion of less than 1 -month; and to fact that ADPD is a 
diagnosis by exclusion from APPD, persistent delusional disorder or schizophrenia. 

ATPD Bears Little Continuity with the Traditional Categories 
of European Psychiatry 

Marneros and Pillmann [77] reported that 55% of their cases with ATPD fulfilled 
Perris and Brockington's [26] criteria for CP; Peralta and Cuesta [34] and van der 
Heijden et al. [78] found that only a minority showed a positive diagnosis for both 
disorders. A closer overlap emerged when comparison involved only the polymor- 
phic subtypes of ATPD [77, 79]; or "sudden onset" (as per Perris and Brockington) 
was extended from "within a few hours or days" to "2 weeks" [77]; or those with 
prominent affective symptoms were withdrawn [34]. A further study comparing 
ATPD with the French concept of BD indicated that only 29% of those with ATPD 
fulfil the criteria for BD [77]. 

Lastly, a comparison with the ICD-8 category of RP resulted in significantly less 
patients with ATPD and more patients being diagnosed as schizophrenia, persistent 
delusional disorder or affective disorders according to ICD-10 [80]. This may be due 
to the fact that: (1) the psychological mechanism of "reactivity" has been neglected; 
(2) emotional syndromes, formerly the main group of RP, are now subsumed under 
affective disorders; (3) paranoid psychoses lasting longer than 3 months changed to 
"persistent delusional disorder"; (4) reactive confusional states are listed as either 
dissociative or organic mental disorders [81]. 
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ATPD Does Not Conform to Any Specific Category in DSM-IV 

The DSM-IV field trial for schizophrenia and other psychotic disorders reported that 
42% of those with SFD, 21% with psychotic disorder NOS, and 13% with BPD also 
met the criteria for ATPD [82]. 

Likewise J0rgensen et al. [83] found that only a third of their series of cases with 
ATPD fulfilled the criteria for BPD, 41% were diagnosed with SFD, and 25% with 
psychotic disorder NOS. Among the various subcategories, APPD only partly over- 
lapped with BPD, while a closer concordance emerged between ASPD and SFD. 
Such findings are consistent with the study of van der Heijden et al. [78] that a 
minority of patients with APPD meet criteria for BPD. 

This contrasts with Marneros and Pillmann [77] that 62% of their patients with 
ATPD satisfied the criteria for BPD, though a number of cases either presented a 
different mode of onset or exceeded duration criteria. There was only a moderate 
overlap between BPD and APPD, and between SFD and ASPD. 

An earlier study reported that an unusually high proportion of cases shared the 
diagnosis of ATPD and BPD [84]. 



Clinical Features 

Patients affected with ATPD are more likely to experience fleeting polymorphic fea- 
tures such as varied delusions, mood fluctuations, etc. and fewer negative symptoms 
than subjects with schizophrenia [77]. Although Schneiderian FRS were found to 
occur more frequently in the latter condition, attempts to differentiate schizophrenia 
from ATPD failed because FRS were present in both clinical groups. Only negative 
symptoms can distinguish schizophrenia from ATPD [85]. 



Epidemiology 

Singh et al. [86] identified 32 subjects with ATPD out of 168 cases with first-episode 
psychosis in Nottingham; the authors calculated an annual rate of 3.9 per 100.000 
population. A more recent study based on 503 cases of ATPD obtained from the 
Danish National Register reported a rate of 9.6 per 100.000 [87] Reports on preva- 
lence are equally varied with higher rates observed in first-episode psychosis studies 
[88, 89]. Likewise, hospital admissions in Denmark show higher rates for ATPD 
than in Germany; such difference may relate to the lingering importance of RP and 
an unwillingness to diagnose schizophrenia on fist admission [90]. 

Although ATPD is reported as being commoner in females during early and mid- 
dle adulthood [77, 91-95], cases showing earlier age of onset and schizophrenic 
features tend to be more prevalent in males [87]; this suggests a closer relationship 
to schizophrenia [95]. 



15 The Relationship of Acute Transient Psychoses and Schizophrenia 



377 



There is in ATPD an increased mortality from both natural and unnatural causes; 
suicide during the acute stage of illness being the principal cause of premature death 
[96]. Yet late-onset ATPD (over 60 years) seems to be associated with a greater 
risk of dementia; in some of these cases, a differential diagnosis with delirium is 
particularly difficult [97] . 

Predisposing Factors 

Das et al. [92] reported that whereas ATPD was 3 times more frequent in first-degree 
relatives of patients with ATPD, the risk of schizophrenia or affective disorders did 
not exceed that in the general population. This can be contrasted with the much 
higher risk of schizophrenia in the family of schizophrenic patients. Likewise, first- 
degree relatives of ASPD patients were more likely to develop schizophrenia than 
ATPD. A later study by Das et al. [98] found that ATPD patients with a family- 
history of mental disorder exhibited fewer life events before illness onset than those 
without. It has been suggested that familial predisposition renders such patients less 
likely to cope with adverse events [99]. Yet in stressful circumstances people with 
mild intellectual disability seem proner to ATPD [100]. 

Marneros and Pillmann [77] observed higher psychiatric morbidity in fam- 
ily members of patients with ATPD than in relatives of healthy controls but no 
significantly increased risk compared with relatives of schizophrenics. 

Studies since then have lent support to the view that ATPD is neither associated 
with a family-history of schizophrenia nor premorbid dysfunctions [86, 94, 101]. 
J0rgensen et al. [91] reported that almost two-thirds of their patients with ATPD had 
a concomitant diagnosis of personality disorder, but they did not find a relationship 
with any specific disorder. It is noteworthy that this rate had dropped significantly 
1 year later. Since most patients were taking neuroleptic medication on hospital 
discharge, it has been argued that "personality disorder" resulted from psychotic 
decompensation or pharmacological treatment [83]. 

Marneros and Pillmann [77] carried out a comparison with schizophrenia, 
schizoaffective disorder and healthy controls using the 5-NEO Factor Inventory 
(neuroticism, extraversion, openness to experience, agreeableness, conscientious- 
ness). No relevant difference between ATPD and healthy controls emerged, whereas 
schizoaffective patients, and particularly those with schizophrenia, showed higher 
neuroticism and lower extroversion and conscientiousness. The latter also showed 
fewer premorbid social relations and more difficulty in developing stable relation- 
ships. 

There is no convincing evidence of neurobiological factors apart from reports 
of metabolic changes in amino acid pathways associated with APPD - by analogy 
with the clinical phenomena induced by psychedelic drugs [102]; and increased 
serum levels of bilirubin compared with schizophrenia and schizoaffective disorder 
[103]. Rottig et al. [104] examined EEG recordings of patients with ATPD, but no 
significant change was observed. 
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Precipitating Factors 

Although ICD-10 excluded the notion of RP, an additional code (F23.x 1) may be 
used to indicate whether ATPD is associated with "acute stress". This is defined 
as events: (a) regarded as stressful to most people in similar circumstances such as 
bereavement, unexpected loss of partner or job, etc.; (b) that occur less than 2 weeks 
before onset of psychotic symptoms. 

Despite methodological differences and geographical variations, higher rates of 
life events have been reported in developing countries and consequently social and 
cultural factors seem more often to be associated with acute psychoses [105-107]. 
According to Sajith et al. [93] life events are involved in two-thirds of cases of 
psychosis, particularly in those with sudden onset. Okasha et al. [108] have reported 
that 74% of Egyptian patients with acute psychosis experienced stressful events. 
There is also evidence that life events are more frequently associated with ATPD 
than manic disorder [109]. 

On the other hand, in industrialized countries ATPD tended to have an abrupt 
onset with stress factors being found only in a small number of cases [77, 83, 86, 
87, 110]. 

These findings raise the need of defining stress in a more refined way and of 
specifying further its temporal associations with illness onset; they also suggest that 
the role of "acute stress" has been underestimated because coded as an additional 
"diagnostic feature" [80]. For example, examination of the impact of the Welsh reli- 
gious experience in 1904-1905 revealed a significant increase in admission rates for 
APPD pointing out that "environmental" factors may play a part in their causation 
[111]. This suggests that whilst short-lived psychotic disorders would be mediated 
by emotion-driven pathways, the cognitive impairment involved in insidious-onset 
psychoses would be associated with negative symptoms and poorer outcome [112]. 



Diagnostic Stability and Outcome 

The natural history of ATPD has been mapped by about 14 papers with follow- 
up periods from 1 to 15 years (Table 15.3). In developing countries, ATPD shows 
a higher diagnostic stability and low rates of relapse [93, 108, 112-114]. In a 
cohort of Indian patients first admitted with APPD, Sajith et al. [93] found that 
73% retained the initial diagnosis, and more than half had only one brief psychotic 
decompensation followed by stable remission. Abrupt onset and brief duration (less 
than 1 month) predicted good stability over 3 years. Another follow-up from India 
showed that more than two-thirds of those with ATPD had complete remission 1 
year later [115]. 

In industrialized countries, at least 50% of those with ATPD changed diagnosis 
into another F2 category "Schizophrenia and related disorders" or affective disor- 
ders and showed higher rates of relapse than in developing countries [77, 83, 86, 87, 
101, 110]. 
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Table 15.3 Follow-up studies of ATPD (see text for details) 



Study 


Cases (M/F) 


Follow-up 


Stability 


Outcome/ comments 


Abe et al. 


16 (8/8) 


>12 years 


63% 


2/3 multiple episodes, 30% SCZ. 


[118] 








Retrospective case-note study 


Amini et al. 


10 


1 year 


100% 


FEP study of 26 patients from Iran 


[114] 










Chang et al. 


17 


5 years 


35% 


35% SCZ, 18% BP, 12% SAD. FEP 


[101] 








study of 166 cases in Hong-Kong 


Castagnini 


503 (243/260) 


6 years 


39% 


18% mono episodic course, 11% 


et al. [87] 








relapsed true to type, 30% SCZ or 










PDD, 11% AD. Register-based 










study 


Jager et al. 


94 (49/45) 


3-7 years 


NR 


Of 73 cases followed-up: 42% single 


[110] 








episode, 58% recurrent course, 12% 










persistent impairment (DAS-S score 










4-5). Higher Strauss-Carpenter 










scale score, negative and/or 










depressive symptoms associated 










with unfavourable prognosis 


Moller et al. 


30 


15 years 


47% 


30% single episode, 50% 


[117] 








episodic-remittent course, 20% 










chronic course 


J0rgensen 


15 (6/9) 


8 years 


87% 


First-admissions with delusional 


[131] 








disorder. GAF score > 70 


J0rgensen 


51 (12/39) 


1 year 


52% 


Of 46 cases followed-up: 17% SCZ or 


et al. [83] 








PPD, 28% AD, 33% recurrent 










course. GAF score > 70 


Marneros 


42 (9/33) 


7 years 


54% 


Of 39 cases followed-up: 3/4 multiple 


et al. [77] 








episodes, 30% AD, 10% SAD, 8% 










SCZ. One-third stable remission 










after 7 year. GAS score > 80 


Okasha et al. 


50 (25/25) 


1 year 


54% 


2/3 full remission, 14% relapsed, 22% 


[108] 








residual or persistent symptoms 


Sajith et al. 


45 (13/32) 


3 years 


73% 


Of 42 cases followed-up: 10 BP. Short 


[93] 








duration (<1 month) and abrupt 










onset predicted diagnostic stability. 










GAF score >70 


Singh et al. 


32 (21/11) 


3 years 


35% 


35% SCZ or PDD, 19% AD, 9%SIP; 


[86] 








2/3 multiple episodes. GAS 










score > 70. Female gender and 










good premorbid functioning 










predicted good outcome 


Suda et al. 


25 (6/19) 


>5 years 


60% 


Better premorbid functioning and 


[84] 








episodic course with longer 










remission than SCZ 


Thangadurai 


87 (45/42) 


13 months 


64% 


26% SCZ, 9% AD. 11% recurrent 


etal. [115] 








form 



AD: Affective disorders; BP: Bipolar affective disorder; DAS-S: Short disability assessment 
schedule; FEP: First episode psychosis; GAF: Global assessment of functioning; PDD: Persistent 
delusional disorder; SAD: Schizoaffective disorder; SCZ: Schizophrenia; SIP: Substance induced 
psychosis. 
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Marneros and Pillmann [77] reported that three quarters of their cases with ATPD 
had subsequent affective or psychotic episodes, 30% developed mood disorders, 
and a relatively small number converted into either schizophrenia or schizoaffective 
disorder. Although only one third enjoyed a stable remission and discontinued med- 
ication after 7 years [116], they fared better than schizophrenic and schizoaffective 
patients in terms of clinical and social outcome. 

Jager et al. [110] conducted a follow-up of 73 patients with ATPD within 3-7 
years since admission and found that 42% had a single episode, 46% experienced 
recurrent relapse and a minority persistent disability. Further evidence from the 
Munich first-admission study showed a favourable long-term prognosis and as com- 
pared with those affected with schizophrenia or delusional disorder only few cases 
showed a chronic course [1 17]. 

Abe et al. [118] and Suda et al. [94] reported that patients with a stable diagnosis 
of APPD are more likely to have an episodic course with longer remissions than 
those who developed schizophrenia. According to the Japanese tradition they may 
be regarded as having "atypical" or "periodical" psychoses [36]. 

According to the Nottingham first-episode psychosis study, the outcome of ATPD 
proved more favourable than that of schizophrenia although on the 3 year fol- 
low up two-thirds of cases had changed diagnosis [86]. Female gender and good 
premorbid adjustment predicted favourable outcome. It was also found that nei- 
ther diagnostic stability nor good outcome are significantly associated with any 
particular subcategory. 

Although most of these studies used standardised instruments for data collection 
and assessment of outcome, methodological differences make meaningful compar- 
isons difficult. Further limitations are due to the paucity of prospective studies with 
adequate numbers of cases and diversity in ATPD subcategories. 

The Non-affective Acute Remitting Psychoses 

International collaborative research coordinated by the Mental Health Division 
of WHO indicated that schizophrenia fared better in developing countries than 
in developed ones [119]. Such diversity is to be expected as transient psychotic 
disorders are more common in the former countries and seem influenced by cultural 
factors [106]. 

Reanalysis of data from the WHO Determinants of Outcome Study by Susser 
and Wanderling [120] suggested that the incidence of the so-called "non affective 
acute remitting psychoses" (NARP) (characterized by: (1) acute onset (within 2 
weeks) of broadly-defined psychotic symptoms, (2) a duration of less than 6 months; 
and (3) no relapse over 2 years) is 10 times higher in developing countries than in 
developed ones; and is twice as high in females. Subsequent studies reported that 
NARP did not conform with the profile of the other remitting psychoses or with the 
atypical affective disorders [121], and often occurred in the wake of a febrile illness 
or systemic infection [122]. 
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Further findings from the Suffolk County (New York) suggest that only 6% of 
patients with NARP compared with 77% of those with non-acute remitting psy- 
chosis changed diagnosis to schizophrenia or schizoaffective disorder at 24-month 
follow-up and almost half of them enjoyed complete remission over 4 years [123]. In 
this regard, evidence has been marshalled that in NARP there is post-synaptic down- 
regulation in serotonergic receptors supporting the view that it is not a primary mood 
disorder [124]. 



Conclusions and Future Directions 

Available evidence suggests that due to the heterogeneous and infrequent nature 
of its clinical features, case identification and follow-up are difficult in ATPD. It 
also seems to be the case that ATPD have an uneven geographical distribution 
with a higher frequency in developing countries and in ethnic minority groups in 
industrialized countries [125, 126]. Transcultural research suggests that these dis- 
orders are associated with phenomena of mass-urbanization and cultural adaptation 
reminiscent of the socio-clinical conditions that characterized the early stages of 
industrialization in nineteenth century European countries [107, 127]. 

Acuteness of onset, polymorphic symptoms and early remission are the charac- 
teristic features, but it may result problematic to differentiate ATPD from other F2 
categories because of the fleeting nature of its symptoms. Yet no evidence seems 
to support the subdivision of polymorphic disorder into those "with" or "without" 
schizophrenic symptoms - based on 1 or 3 month duration, respectively. Likewise 
ADPD is likely to be an artificial diagnosis. These issues have implications both for 
clinical practice and research where accuracy of diagnostic assessment is essential 
for data clarity. Research findings seem to indicate that: 

(a) ATPD may be more common in females with onset in the early-middle 
adulthood as opposed to schizophrenia that tends to occur in young males; 

(b) Despite high rates of relapse and poor prognostic validity ATPD has better 
clinical and social outcome than schizophrenia; 

(c) Absence of historical and empirical continuity between ATPD and earlier 
European psychiatry such as BD, CP and RP makes it simplistic to conflate 
them under the general heading of ATPD. 

(d) On account of its different criteria (onset and duration), ATPD overlaps only 
partially with the BPD DSM-IV-TR. 

ATPD seems to be a speculative category whose poor predictive power and obscure 
defining features argue against a premature separation from borderland disorders. 

To improve the validity and reliability of ATPD the following has been suggested: 
(a) subcategories with schizophrenic features should be moved to schizophrenia as 
a distinct group; (b) the criterion of emotional turmoil and confusion (perplexity) 
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should be withdrawn; and (c) the temporal cut-off should be increased to 6 months 
so as to include acute psychotic disorders lasting typically longer than 1-3 months 
[128, 129]. Although such changes would make ATPD closer to DSM-IV BPD and 
SFD, respectively [82], it would be difficult to extend the duration criterion any 
further as that would require changes in schizophrenia and persistent delusional 
disorder [130]. It remains the case that diagnostic concepts meeting these criteria 
cannot be accommodated in the same category as schizophrenia when the latter 
starts insidiously and lasts for several months. 
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Chapter 16 

Schizophrenia and Depression - Challenging 
the Paradigm of Two Separate Diseases 



Heinz Hafner and Wolfram an der Heiden 



Abstract Affective symptoms, depression in particular, show high rates in 
schizophrenia. When occurring in combination with subclinical psychotic symp- 
toms they are precursors of psychosis risk. Their increase over time is associated 
with an increase in psychosis risk and their decrease with a fall therein. The 
prodromal stage of severe depression and the prepsychotic prodromal stage of 
schizophrenia show, in the mean, more or less identical symptoms, but are diagnosti- 
cally distinguishable from each other only after the onset of psychotic symptoms. In 
the course of full-blown schizophrenia depressive mood is the most frequent symp- 
tom, even more frequent than the positive symptoms specific to schizophrenia. In 
psychotic relapse episodes depressive symptoms, too, increase and to some extent 
also decrease when the psychosis remits. 15-20% of the relapse episodes are char- 
acterised by affective symptoms without psychotic symptoms. Attempts to identify 
a depressive prodrome in psychotic relapses have not yielded consistent results. The 
Kraepelinian model of two discrete illness groups does not provide an adequate 
description of the functional association between affective and psychotic symptoms 
observable throughout the illness course. A model of schizophrenia based on symp- 
tom dimensions, which are in part functionally related and differ in their shares 
in individual illness, seems to be closer to reality. Since the currently available 
antipsychotic and antidepressant medications and specific psychotherapeutic tech- 
niques act on symptom dimensions rather than the Kraepelinian disease concepts, 
a dimensional model of schizophrenia seems more useful in therapeutic respect as 
well. 

Keywords Psychosis • Schizophrenia • Depression in schizophrenia • Subclinical 
symptoms • Prodromal stage • Long-term course • Symptom dimensions in 
schizophrenia 
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Abbreviations 

ICD 
DSM 

EDSP Study 
IRAOS 

NEMESIS 



International classification of diseases 

Diagnostic and statistical manual 

Early developmental stages of psychopathology study 

Interview for the retrospective assessment of the onset of 

schizophrenia 

Netherlands mental health survey and incidence study 



Introduction 

In 1 896, proposing his theory of natural disease entities and applying it to functional 
psychoses - dementia praecox, which E. Bleuler [1] later termed schizophrenia, and 
manic-depressive insanity, today called bipolar I - the young Emil Kraepelin [2] 
founded a tradition that has survived until today. Kraepelin 's dichotomy of discrete 
disorders is reflected for example in the fact that according to ICD- 10 F20 a "diag- 
nosis of schizophrenia should not be made in the presence of extensive depressive or 
manic symptoms" unless the affective symptoms preceded the psychotic ones [3]. 

Clinical experience and a growing number of studies, however, have shown that 
affective symptoms, depressive symptoms in particular, are very frequent in the 
course of schizophrenia and that psychotic symptoms may occur in severe affec- 
tive psychosis. But in judging these study results it should be kept in mind that 
the pharmacotherapy administered to patients suffering from pronounced psychotic 
and/or affective symptoms influences the number and intensity of these symptoms. 
Therefore, it is only rarely that the natural course of schizophrenia and its symptoms 
can be studied in a drug-naive state. Longitudinal studies usually report on treated 
illness. 



Categorical Versus Dimensional Definitions 

According to the Kraepelinian disease construct and the categorical diagnoses based 
on it affective symptoms of diagnostic relevance occurring in schizophrenia are 
usually classified as comorbidity, that is, as reflecting a discrete illness in its own 
right. 

The criticism recently levied on the categorical diagnoses of functional psychoses 
has brought to the limelight the role of empirical symptom dimensions. Attempts to 
break down the conglomerate of schizophrenic and affective symptoms into a few 
underlying clusters or dimensions go far back in time. 

A first step in that direction was the distinction between positive and negative 
symptoms, prompting a wealth of studies analysing their stability and dependence 
vs. independence in the course of schizophrenia. As a result of their factor- analytic 
studies Liddle [4, 5] and Liddle and Barnes [6] proposed a three-factor model of 
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schizophrenic symptomatology. Included were only factors pertaining to the core 
symptoms of schizophrenia, namely "psychomotor poverty", which mainly com- 
prised negative symptoms, "reality distortion", which covered positive symptoms, 
and as a third factor "disorganization" including thought disorder. 

The results of such factor analyses depend, among other things, on the types 
of symptoms entered in the analysis. Since the instruments commonly used for 
assessing schizophrenia symptoms comprise only few items measuring affective 
symptoms, the factor analyses conducted on such basis have failed to produce 
an affective factor. In contrast, instruments adequately covering affective symp- 
toms, too, all produce depression as a fourth factor [7], already detectable in 
first-admission samples [8-12]. 

These factors reflecting the empirical symptom dimensions permit us to study 
not only cross-sectional, but also longitudinal aspects of schizophrenia. The liter- 
ature on this topic is still scarce. Liddle's [6] three-factor model was tested in a 
follow-up study covering 2 years by Arndt et al. [13] and in another study cover- 
ing 5 years by Salokangas [11], both based on samples of first-onset patients with 
schizophrenia. Loffler and Hafner [14] tested the stability of Liddle's three factors 
by following up a sample of 1 15 patients in their first illness episodes of schizophre- 
nia at six cross sections over 5 years. In all these studies the "psychomotor poverty" 
factor showed the greatest degree of stability and a course independent of the other 
factors. These studies did not yield a factor for affective symptoms yet. However, 
their results indicated the potential of detailed analyses of the empirical symp- 
tom dimensions not restricted to the traditional disease construct or the categorical 
diagnoses. 



Depressive Symptoms in Schizophrenia 

Misgivings about schizophrenia and affective psychosis neatly splitting into discrete 
disorders as postulated in his dichotomy theory were already voiced by Kraepelin 
[15] himself in his later works. A frequent occurrence of depression in the course of 
schizophrenia has also been reported by E. Bleuler [1], McGlashan and Carpenter 
[16] and more recently by a number of authors. According to Siris and Bench [17] 
and Buckley et al. [18] the rate for depression in schizophrenia ranges from 6-75%. 
In a population-based sample Hafner et al. [19] found that 74% (point prevalence 
for 2 weeks) of the patients in their first psychotic episodes - when symptoms were 
at their maximum - also suffered from depression. 6 months later the rate had fallen 
to 27%. The great variation in the rates reported is accounted for by differences in 
how depression is defined, e.g. by diagnosis from different classification systems 
(DSM or ICD), by single depressive symptoms versus syndromes or diagnoses, by 
operational measures such as point, period or lifetime prevalence, and by the stage 
of illness in schizophrenia at the time of assessment. And whether or not schizoaf- 
fective psychosis is included in the diagnosis of schizophrenia also has an impact 
on the rate of affective symptoms. 
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Reviewing a series of studies Siris and Bench [17] estimated a modal rate of 25% 
for a concurrent occurrence of depression and schizophrenia. 

Classifying a syndrome as comorbidity causes problems, even if categorical diag- 
noses were applied, when frequencies of 50% or more are found for the syndrome 
in question. Depending on the methodological prerequisites mentioned, rates of that 
magnitude for depression in schizophrenia are quite common. Concerning the possi- 
ble causes for the frequent observation of such high rates of depression in the course 
of schizophrenia, an extrinsic genesis is probable only in part of the cases. The 
causation of depressive and dysphoric syndromes, frequently in combination with 
akathisia and akinesia during treatment with first-generation antipsychotics [20-23], 
an issue intensively debated in the 1970s and 1980s, has almost lost its relevance 
in the wake of the widespread transition to the new generation of antipsychotic 
medications in the treatment of schizophrenia. A random occurrence of depres- 
sion or bipolar psychosis as a discrete disorder in schizophrenia is reasonable to 
presume only in a small proportion of cases. Studies conducted on the topic have 
invariably shown significantly higher frequencies for depressive symptoms in man- 
ifest schizophrenia compared with healthy controls. Hence, there must be more 
into the association between schizophrenia and affective disorder than just a mere 
coincidence of the two in psychotic illness. 



Affective Symptoms as Risk Factors and Precursors of Psychosis 

Depression or depressive symptoms are common not only in full-blown schizophre- 
nia, but also in initial states and at the prodromal stage of the disorder. A few recent 
birth-cohort and population studies have prospectively analysed symptom develop- 
ment prior to illness onset. Among them are a birth-cohort study from New-Zealand 
[24], covering age up to 26 years, the Dutch NEMESIS study [25], based on a rep- 
resentative population sample aged 18-64 years, and the Munich EDSP study [26, 
27] of a representative sample of adolescents and young adults aged 14-24 years. 
The New Zealand study showed that the risk for developing schizophrenia spectrum 
disorder by age 26 years was frequently associated with an experience of single 
hallucinatory symptoms without manifest illness at age 11. Of the young adults 
experiencing subclinical hallucinations in childhood 25% developed a schizophre- 
nia spectrum disorder, but 75% did not. In the Dutch NEMESIS study, 8% of the 
adult probands presenting at least one psychotic symptom (hallucination) at initial 
assessment went on to develop a psychosis in need of treatment by 3-year follow-up 
[28]. That risk rose to 21.7% for probands reporting not only psychotic symptoms, 
but also depression during the observation period [29]. 

Population studies have found high rates of subclinical affective symptoms in 
persons with subclinical psychotic symptoms. When depressive and anxiety symp- 
toms are included, the rates reach high values. In a population-based adult sample 
(Utrecht Health Project; mean age: 39 years) the figure was 89%, compared with 
11% for controls free of preclinical psychotic symptoms [30]. Another analysis of 



16 Schizophrenia and Depression 



393 



the correlation between affective and subclinical psychotic symptoms found that 
bizarre experiences and persecutory ideas were strongly associated with depression 
[31]. 

According to long-term follow-up studies, subclinical psychotic symptoms as 
precursors of schizophrenia are mostly transitory in nature, that is, they remit, thus 
resulting in a symptom- free state, or persist without transition to psychosis over the 
follow-up period. It can be considered established that depressive and manic symp- 
toms, which the authors of the EDSP study termed "affective dysregulation" when 
these symptoms occurred in association with subclinical positive symptoms [26], are 
associated with an increased risk for transition to psychosis over a follow-up period 
of 10 years. An increase in affective symptoms, depression and anxiety in particu- 
lar, leads to an increase in psychosis risk, whereas a decrease in affective symptoms 
lowers the risk for psychosis [27]. A dose-effect relationship demonstrated between 
the change in the number of affective symptoms and psychosis risk - active in both 
directions - indicates a possible causal association between the affective and the 
psychotic symptom dimension. 

Concerning the nature of that relationship, we can as yet offer only a rudimen- 
tary speculative hypothesis. Depression or depressive symptoms might reflect early 
stages of neurobiological dysfunction. As that dysfunction deteriorates, they may 
transit to psychosis; more often, however, they remit. But the affective symptoms 
described can be both risk factors for and precursors of psychosis and, irrespective 
of the psychosis risk, occur in other aetiological constellations as well. 

In this context it should be kept in mind that affective symptoms are among 
the most prevalent psychopathology in the population, whereas the lifetime risk for 
full-blown schizophrenia is 2% at the most. From that it can be concluded that the 
probability of depression transiting to psychosis is low. 

Genetic predisposition is probably required for the risk of subclinical psy- 
chotic symptoms to transit to psychosis. That predisposition might be reflected in 
the occurrence of subclinical psychotic symptoms prior to psychosis onset. Some 
authors [26], hence, presume that subclinical psychotic symptoms are indicative of 
an increased genetic vulnerability for psychosis. In the case of subclinical affective 
symptoms the association with psychosis risk indicates that the relationship is prob- 
ably of a more complex nature, given the greater prevalence of depressive symptoms 
than that of subclinical psychotic symptoms in the population. 



Depression at the Prodromal Stage of Schizophrenia 

The clear evidence for an association between the occurrence of the psychotic and 
the depressive dimension in schizophrenia prompt the question of their sequence. 
Learning which symptom dimension manifests itself first and which follows we 
gain a hint at the direction of causality. 

In a retrospective analysis of the prodromal stages of schizophrenia, of the early 
course from symptom onset to first admission, in a representative cohort of first 
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illness episodes of schizophrenia (N = 232) in the ABC Schizophrenia Study [32] 
depression, depressive mood in particular, at 19%, turned out to be the most frequent 
initial symptom in both male and female probands (Table 16.1). 

In that same study early illness course was also compared between a subsample 
of 130 first admissions for schizophrenia, 130 first admissions for severe and mod- 
erately severe depression and 130 healthy population controls, matched by age and 
sex [33]. The mean duration of the early illness course from first sign of illness to 
first admission was 5.2 years (median: 2.2) in the schizophrenia group and 7.2 years 
in the depression group. The most frequent initial symptom in both illness groups 
was depressive mood. 

A comparison of the lifetime prevalence of four depressive symptoms - each of 
them of at least 2 weeks' duration - at age determined by first admission between 
the two illness groups and population controls illustrates the role depression plays 
in schizophrenia (Table 16.2). 

In the depression group the lifetime prevalence rate for depression was 100% for 
diagnostic reasons, but in the schizophrenia group, too, it was only slightly lower: 
84.9% had experienced at least one 2- week episode of depressed mood. Another 
remarkable finding was the rate for attempted suicide at this early stage: at 18% 
in the schizophrenia group it lay between that for the depression group (29%) and 
healthy controls (11%). The highly significantly lower rate among healthy controls 
was as expected. 

In a recent study of 170 first episodes of schizophrenia Barrett et al. [34] found 
markedly elevated rates for attempted suicide (14%) and suicidal ideation (70%) 
particularly in the pre-treatment phase, and clinical studies seem to confirm that, 
although discrepant findings do exist. In any case early intervention aiming at 



Table 16.1 The ten most frequent earliest signs of schizophrenia (independent of the course) 
reported by the patients 3 



Total (n = 232) 
(%) 



Men (n = 108) 

(%) 



Women 

(n = 124) (%) 



P 



Restlessness 

Depression 

Anxiety 

Trouble with thinking and 



19 
19 
18 
16 



15 
15 
17 
19 



22 
22 
19 
14 



concentration 
Worrying 

Lack of self-confidence 
Lack of energy, slowness 
Poor work performance 
Social withdrawal, distrust 
Social withdrawal, 



15 
13 
12 
11 
10 
10 



9 
10 

8 

12 

8 
8 



20 
15 
15 
10 
12 
12 



communication 



a Based on closed questions, multiple counting possible. All items tested for sex differences 

*:p<0.05 

Source: Hafner [32] 
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Table 16.2 Comparison of four IRAOS depression items in patients with schizophrenia, depres- 
sion and healthy controls. Lifetime prevalence rates at first admission; both control groups matched 
by age and sex 





Patients with 


Patients with 


"Healthy" 






schizophrenia 


depression 


controls 


Cochran's 


IRAOS item 


(n = 130) 


(n = 130) 


(n = 130) 


Q-test 


Depressive mood 


84.9 


100.0 


46.9 




Feelings of guilt 


33.6 


55.4 


12.3 


*** 


Loss of 


68.3 


89.2 


35.7 




self-confidence 










Attempted suicide 


18.5 


29.2 


10.8 





:p<0.01,***:p< 0.001 



shortening the duration of untreated psychosis also offers an opportunity of reducing 
the risk of attempted suicide and suicidal ideation [35, 36]. 

The chronology of symptom manifestation revealed not only that depressive 
mood was the most frequent initial symptom both in schizophrenia and severe 
depression, but also that depressive symptoms preceded psychotic symptoms in 
75% of schizophrenia cases. Only in 6.5% did psychotic symptoms appear first. The 
sequence and type of symptoms leading to psychosis onset showed a high degree of 
similarity to those in depression (Fig. 16.1) [37]. 




Restless- Anxiety Concen- Appetite, Worrying Depression Self- Social Loss of Freetime Interests Delusional Delusions 

ness tration sleep confidence withdrawal energy activities mood of 
!_J reference 



Szvs.HC: *** 
Depvs. HC: *** 

McNemar test:: n.s. = not significant; * p<.05; ** p<.01, *** p<.001 

Fig. 16.1 Frequency of symptoms (period prevalences %) in patients with schizophrenia, depres- 
sion and in healthy controls; symptoms with ranks 1-10 and prevalences > 5% in any of the three 
groups. Source: Hafner [37] 



396 



H. Hafner and W. an der Heiden 



It was not until the onset of a sufficient number of psychotic symptoms that 
a diagnostic discrimination between unipolar depression and schizophrenic psy- 
chosis in keeping with the Kraepelinian dichotomy and the categorical diagnoses 
of ICD-10 and DSM-IV became possible. These findings on the affective precur- 
sors of schizophrenia at the prepsychotic prodromal stage, the similarity of those 
phenomena in severe unipolar depression and the central role depressive symptoms 
play in the early course of psychotic illness provide important insights for a better 
understanding of these disorders, presumably not at all mutually exclusive as pos- 
tulated by Kraepelin. They also have important implications for early recognition 
and early intervention before transition to full-blown illness. The unfeasibility of a 
diagnostic distinction between schizophrenia and affective disorder at the prepsy- 
chotic prodromal stage of schizophrenia or in the early course of depression does 
not have any disadvantageous consequences for early intervention. Since both psy- 
chotropic drugs and specific psychotherapies act on syndromes rather than illnesses 
or diagnoses, early intervention targeted at syndromes is justifiable and meaningful 
[38]. 



Depressive Symptoms in Full-Blown Schizophrenia 

If the first psychotic episode is frequently preceded by a prodromal stage charac- 
terised by affective symptoms it is reasonable to presume that that might also be the 
case in psychotic relapses, particularly since the affective symptoms of the prodro- 
mal stage continue to persist in the further course of schizophrenia. Study results 
on this topic differ and do not allow clear-cut conclusions. Hirsch and Jolley [39], 
Tarrier et al. [40] and Tollefson et al. [41] found an increase in depressive symptoms 
prior to a relapse, frequently concomitantly with social withdrawal, anxiety and dys- 
phoric states. An der Heiden et al. [42] could not confirm this finding. Especially 
after the remission of the first episode depressive symptoms tend to reduce the 
well-being and quality of life of patients with schizophrenia [43]. 

Several studies indicate that depressive symptoms increase in number and/or 
severity in psychotic episodes and decrease, though often more slowly than psy- 
chotic symptoms, to lower or even initial values in the psychosis-free interval. 
In a survey of practicing psychiatrists Siris et al. [44] found surprisingly similar 
values for the frequency of depression in schizophrenia on the basis of heteroge- 
neous stages of illness: the figure for first- admission patients was 33%, for relapsed 
patients 38% and for clinically stable chronic patients 29%. 

Detailed analyses of the temporal associations between depressive and psychotic 
symptoms in psychotic relapses were conducted by an der Heiden et al. [42] on the 
basis of 333 psychotic relapse episodes of 107 patients over a homogenous follow- 
up period of 134 months after first admission. The authors found that the prevalence 
of depressive symptoms increased clearly and more or less simultaneously with the 
onset of a psychotic exacerbation, but not prior to in the sense of a prodrome. The 
analysis focused on symptom dimensions as based on four core symptoms with no 



16 Schizophrenia and Depression 



397 



or little overlap with the other symptom dimensions. The depression dimension was 
defined by depressive mood, loss of self-confidence, feelings of guilt and suicidal 
ideation. 

The partially parallel course of positive and depressive symptoms indicates that 
affective symptoms do play a part in psychotic relapses, too. And that association 
emerged in another context as well: The long-term course of schizophrenia fol- 
lowed up over 134 months in the cited study showed that besides 333 (range: 0-29, 
mean: 3) psychotic relapse episodes the authors also counted 73 (= 18% of the 
total number of episodes) relapse episodes free of psychotic symptoms and mainly 
characterised by depressive symptoms. 

Similar results were reported by Jablensky [45] from a 2-year follow-up of the 
WHO 10-country study: he found 16% affective episodes. In the IPSS cohort [46] 
with a diagnosis of schizophrenia according to ICD-8 17% of the probands suffered 
clear-cut depressive episodes over a period of 2 years [47] and 15% over a period 
of 5 years [48]. Bressan et al. [49], who assessed a sample of 80 clinically stable 
outpatients with schizophrenia over 1.5 years, reported that 16.3% of these patients 
met the criteria for a major depressive episode according to DSM-IV. The similarity 
of the rates reported indicates that depressive relapse episodes in schizophrenia are 
a fairly regular phenomenon. 

In the long-term follow-up study covering 134 months an der Heiden et al. 
[42] calculated mean values for the clinical symptom dimensions characteristic of 
schizophrenia as based on the number of months in which patients presented symp- 
toms from each dimension. Table 16.3 shows that depressive symptoms were the 
most frequent type of symptoms in the long-term course of schizophrenia, followed 
by negative and positive symptoms. The analysis was based on IRAOS [50]. 

The authors also found out that the proportion patients presenting depressive 
symptoms after the remission of the first episode remained more or less unchanged 
over the entire follow-up period [37, 42]. In interpreting these results it is impor- 
tant to note that the symptoms from the five dimensions show partial overlap, i.e. 
a symptom may be classified in more than one group, for example negative symp- 
toms such as lack of concentration, slowness and social withdrawal can also be 
symptoms of a severe depression. This effect might have bloated the figure for 
depressive symptoms disproportionately. For this reason the authors repeated the 



Table 16.3 Number of 
months spent with at least one 
symptom of the main clinical 
categories in the 134-month 
(11.2-year) follow-up period 



Symptom Mean SD 



76.9 56.2 

9.0 24.8 

45.1 54.5 

26.7 42.6 

6.3 19.2 



Depressive 
Manic 
Negative 
Positive 

Disorganization 



Source: Hafner et al. [51] 
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analysis with symptoms that showed no or minimal overlap between the dimen- 
sions. The most frequent symptom in schizophrenia turned out to be "depressive 
mood". Considering the occurrence of depressive symptoms in the prephase and at 
the prodromal stage of schizophrenia, considering their persistence in the further ill- 
ness course and the increase of depressive symptoms in psychotic relapse episodes 
this finding strongly suggests that depressive symptoms do not represent affective 
comorbidity of schizophrenia, but frequently an integral element of the disorder over 
the entire illness course. 

The question whether depressive symptoms have an impact on the illness course 
in schizophrenia has not yet been answered conclusively [52, 53]. Some studies 
report a favourable impact, others no significant influence, still others postulate a 
differential impact of depressive symptoms depending on whether they occur in psy- 
chotic episodes or in the interval [54] . Depressive symptoms occurring mainly in the 
psychosis-free interval seem to be associated with an unfavourable illness course - 
probably by reducing wellbeing and active behaviour-, whereas those occurring 
mainly in psychotic episodes tend to have a favourable effect [53, 55, 56]. 

The association of depressive symptoms with an increased risk for suicide - 
already visible at the prodromal stage - has been widely reported [57, 58]. Buckley 
et al. [18] described an unfavourable prognostic impact on illness course not related 
to a particular stage of illness. The prospective analyses conducted by Hafner et al. 
[59], in which they compared first-onset schizophrenia patients with and patients 
without depressive symptoms over a 5 -year period showed that only affective blunt- 
ing was influenced significantly: the symptom was less frequent in the depression 
group. 

The authors explained this finding by differences in patients' affective responsiv- 
ity. Patients with greater affective responsivity are bound to develop less symptoms 
of affective blunting and more affective symptoms. 

Analysing the long-term course over 134 months an der Heiden et al. [42] tested 
whether depressive symptoms occurring in psychotic episodes and in the interval 
between the episodes influence the length of inpatient treatment. In agreement with 
the results of Olfson et al. [56] a moderate, but significant correlation emerged 
between the amount of depressive symptoms experienced in psychotic episodes and 
the frequency of inpatient treatment spells and total time spent in inpatient treat- 
ment. No significant correlation was found between depressive symptoms occurring 
in psychosis-free intervals and the frequency or total length of inpatient treatment. 



Conclusions and Future Directions 

The onset of schizophrenic psychosis is usually preceded by a lengthy period of 
even several years in which subclinical premonitory sings of affective and psychotic 
type manifest themselves. With their persistence and increase over time the risk 
for transition to psychosis increases. With their decrease or remission the psychosis 
risk, too, falls. 

The prepsychotic prodromal stage of schizophrenia and the preclinical early 
course of severe and moderately severe depression cannot be reliably distinguished 
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from each other on the basis of mean symptom values and type of course. A diag- 
nosis of schizophrenia is possible only after the manifestation of a sufficient amount 
of psychotic symptoms marking the end of the prepsychotic prodromal stage. Early 
recognition at this early stage is possible, provided that it focuses on symptoms and 
impairment, but a diagnostic differentiation is only possible after the appearance of 
psychotic symptoms. Early intervention at the prodromal stage is recommendable 
with therapies targeted at the symptom dimensions in need of treatment, especially 
since the efficacies of the therapies available have been ascertained for the symptom 
dimensions and not for the complex disease construct. 

In the overall course of full-blown schizophrenia depression and depressive 
symptoms are very frequent. When psychotic symptoms increase, in psychotic 
relapses in particular, depressive symptoms, too, increase slightly or moderately and 
decrease to some extent in the psychosis-free interval. There is no reliable evidence 
indicating the existence of an affective prodrome in psychotic relapses. In con- 
trast, several follow-up studies have demonstrated the occurrence of non-psychotic 
relapses characterised mainly by depressive symptoms. Their frequency is estimated 
at 15-20% of total relapses. 

The high frequency of depression has long been ignored by both patients and 
clinicians. A reason may be the tradition of psychopathology shaped by Karl Jaspers 
[60] . In that hierarchical disease model affective symptoms were deemed secondary 
to psychotic symptoms. Another reason may be a selective perception of psychi- 
atric symptoms. Depressive symptoms do not trigger help-seeking behaviour as 
readily as psychotic symptoms do. Murphy et al. [61] demonstrated in a recent 
population-based study that subclinical positive symptoms such as thought control, 
strange experiences and paranoia in particular cause people to consult their doctors 
for emotional problems. 

The simultaneous occurrence of depression and psychosis, the fact that depres- 
sive symptoms frequently precede a transition to psychosis and the dose-effect 
relationship of the two symptom dimensions at the early stage of illness develop- 
ment and in the early illness course suggest that these symptom dimensions are 
functionally linked with each other. 

Kraepelin's dichotomy model, surviving in the contemporary international 
classification systems, does not permit an adequate description of this associ- 
ation. A series of genes have been detected, which, straddling the boundary 
between the diagnoses, are associated with risks for both types of psychopathology 
[62, 63]. 

The disease construct of schizophrenia seems to consist of several symptom 
dimensions: a depressive, a manic, a psychotic and a negative dimension. The shares 
of these dimensions in individual presentations of the disorder differ greatly in 
size and severity. For example, there are illness courses characterised by a high 
frequency and a great severity of positive symptoms, but also courses charac- 
terised by persistent depressive symptoms and more or less pronounced negative 
symptoms. The characteristics of these symptom dimensions and the role they 
play in individual cases, the long neglected depression dimension in particular, 
call for attempts to improve treatment by therapies targeted specifically at these 
dimensions. 
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Schizo-Obsessive Disorder 
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Abstract Obsessive-compulsive features are common in schizophrenia. The term 
schizo-obsessive has been proposed to delineate this subgroup of schizophrenia 
patients who also present OCS/OCD. Research into clinical, neuropsychological 
and functional profiles of schizo-obsessive patients has been extensive during these 
last years although a specific profile has yet to emerge. In addition, the neuro- 
biological and genetic underpinnings of this association have recently begun to 
be investigated with preliminary but promising results. This chapter reviews the 
validity of schizo-obsessive disorder. The clinical and neuropsychological profile 
is elucidated and possible pathophysiological mechanisms and etiologic factors are 
discussed. Finally, a suitable therapeutic approach is also suggested. 
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OCPD Obsessive-compulsive personality disorder 

OCS Obsessive-compulsive symptoms 

SSRI Selective serotonin reuptake inhibitor 

UHR Ultra high risk 

WCST Wisconsin card sorting test 

YBOCS Yale Brown obsessive-compulsive scale 



Introduction 

Obsessive-compulsive (OC) features are common in patients with schizophrenia. 
Up to almost one half of schizophrenia patients show obsessive-compulsive symp- 
toms (OCS) [1-3] and one fourth may qualify for obsessive-compulsive disorder 
(OCD) [4-6]. The term schizo-obsessive has been proposed to delineate these 
schizophrenia patients who also have OCS/OCD [7]. Since the first reports of 
schizophrenia patients with OC phenomena in the past century, [8-10] research 
into schizo-obsessive patients has burgeoned. Epidemiological and clinical stud- 
ies have estimated that prevalence of OC features in schizophrenia is higher than 
in the general population, but reported rates varied between studies [11-13]. The 
clinical and cognitive profile of these patients has also been extensively investi- 
gated [3, 14-19] although results have been heterogeneous and no specific profile 
has been established yet. Difficulties in identifying obsessions and compulsions 
in schizophrenia together with heterogeneity in the definition of schizo-obsessive 
patients may account for these inconclusive results. 

The neurobiological basis and genetic underpinnings of this association have 
been explored recently with encouraging although provisional results. It has been 
suggested that similarities in neurocircuitry, anatomic structures and neurotransmit- 
ters involved in each disorder may account for symptom co-expression [20, 21]. 
There is also evidence of a contribution of genetic factors [22-24] . 

Finally, although research on therapeutics of schizo-obsessive patients is still 
scarce, it has been shown that both atypical antipsychotics (AP) and adjunctive 
antiobsessive agents may be efficacious in ameliorating OC features in these patients 
[25-27]. Nevertheless, some controversy has emerged since these former drugs have 
also shown some propensity to induce OCS in schizophrenia patients [28]. 

In this chapter we aim to review the validity of schizo-obsessive disorder. A 
clinical and neuropsychological profile will be outlined and putative underlying 
pathophysiological substrates and etiologic factors will be discussed. Finally, a 
suitable therapeutic approach will be suggested. 



Concept and Diagnosis 

The concept of schizo-obsessive disorder delineates a subgroup of schizophrenia 
patients characterized by the presence of OCS or OCD in addition to positive, 
negative and disorganized psychotic symptoms [7]. Three different groups of 
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schizo-obsessive patients have been described, those diagnosed with OCD before 
the development of schizophrenia, those who begin to exhibit OCS around the 
onset of schizophrenia or at any time during the course of the illness, and finally, 
those who show transient OCS at different stages of their disease, or under specific 
conditions such as infection or the use of antipsychotic [29]. 

Identification of schizo-obsessive patients is complex due to difficulties in rec- 
ognizing obsessions and compulsions in schizophrenia [21, 26]. OCS may resemble 
psychotic symptoms so, for example, it can be hard to distinguish obsessions with 
poor insight from delusions, compulsions from mannerisms, and obsessional slow- 
ness from thought blocking [30]. Moreover, there is no universally accepted method 
for identifying OCS in patients with schizophrenia, although some recommenda- 
tions have been suggested in order to facilitate this task. It has been proposed that a 
recurrent, intrusive, ego-dystonic thought should not be considered an obsession if it 
revolves exclusively around delusional themes, and that a repetitious act should only 
be considered a compulsion if it occurs in response to an obsession, not if it occurs 
in response to a delusion [21]. Most studies carried out in schizo-obsessive patients 
attempted to exclude those patients whose OCS were exclusively related to psy- 
chotic symptoms [31]. Additionally, in a great deal of studies, identification of OCS 
has been performed using the Yale Brown Obsessive-Compulsive Scale (YBOCS) 
[3, 11, 14, 15, 32, 33]. This instrument has been demonstrated to have good inter- 
nal consistency and interrater reliability in this population [34]. These measures 
would be expected to reduce diagnostic bias, mitigate confounding variables and 
consequently enhance diagnostic accuracy [21]. 

Diagnosis of schizo-obsessive patients has been performed using both categorical 
and dimensional definitions of OC features. Studies using a categorical definition 
considered that schizo-obsessive patients are those who, in addition to a diagnosis 
of schizophrenia, meet full Diagnostic and Statistical Manual of Mental Disorders 
(DSM) diagnostic criteria for OCD or symptomatic DSM criteria for OCS [2-6, 
12, 13, 16-19, 35-62]. In order to identify OCS/OCD, most of them used structured 
clinical interviews. In contrast, studies using a dimensional definition of OC features 
have employed scales that measure the severity of OCS to diagnose schizo-obsessive 
patients. Most of these studies administered the YBOCS [3, 11, 14, 15, 32, 33, 
63, 64] although other instruments have also been used [65-69]. Different cut-off 
scores in the YBOCS have been applied to determine OCS significance and thus to 
diagnose schizo-obsessive patients. 

It has been proposed that dimensional approaches may have particular relevance 
for the study of OCS in schizophrenia because they appear to be a way of conceptu- 
alizing intricate psychiatric symptomatology [52]. Evidence favoring a dimensional 
definition of schizo-obsessive disorder has been pointed out since it has a prognostic 
value in terms of severity of psychotic symptoms [31] and it captures the complexity 
of both schizophrenia and OCD [70] . 

In conclusion, despite the above-mentioned, obsessions and compulsions can 
be reliably identified in schizophrenia patients. These schizophrenia patients with 
both psychotic and OC features have been named schizo-obsessive but they do not 
represent a homogenous group since both categorical and dimensional definitions 
have been given. Preliminary support for a dimensional definition has been noted. 
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Epidemiology 

Presence of OC features has been extensively assessed in schizophrenia and they 
have been reported at all stages of life and in all phases of the illness. OC features 
have been identified in adults, [2-6, 11, 12, 15-18, 32, 33, 35-40, 43, 46, 47, 49- 
53, 55-69] in adolescents [41, 48, 54] and in elderly people [13] with schizophrenia. 
They have been found in stable phase, [3, 14, 15, 36, 37, 40, 50, 61, 62, 64, 66, 67] 
in active phase, [5, 13, 38, 39, 46, 48, 63] during prodromal stage, [71-73] in first 
psychotic episode [12, 17, 46, 57-60] and in chronic stage [4, 11, 18, 52, 65]. 

The first attempt to estimate the prevalence of OC features was early in the pre- 
vious century. Before the introduction of DSM criteria, the prevalence of OCS in 
schizophrenia was found to be low, ranging from 1.1% to 3.5% [8, 9, 74]. These 
studies assessed OCS retrospectively by means of patient's medical records and did 
not use standardized criteria to describe these symptoms. Since chart reviews rely 
on the recognition and documentation of symptoms, underestimation is not unusual. 

Fenton and McGlashan [75] ran the first study that applied operational criteria to 
assess the prevalence of OCS and found that 12.5% of schizophrenic patients also 
had OCS. Subsequently, studies using defined OCS/OCD criteria and structured 
interviews to assess these phenomena have been carried out. The characteristics 
of studies that have investigated the prevalence of OCS/OCD in patients with 
schizophrenia are presented in Table 17.1. 

These studies have reported widely varying prevalence rates. OCS may be 
present in 2.5-64% of schizophrenia patients and OCD in 0-37.5%. Recently, a 
meta-analysis investigating the prevalence of anxiety disorders in schizophrenia has 
reported a pooled prevalence rate of OCD in schizophrenia of 12.1% (95% CI 7.0- 
17.1%) [76]. Since prevalence of OCD in the general population has been reported 
to be 1.6% [77] it appears that OC features occur in schizophrenia more often that 
would be expected [20, 21, 26]. Nevertheless, it must be noted that most stud- 
ies that have investigated the prevalence of OC features in schizophrenic patients 
have used clinical samples that are known to lead to an overestimation of the preva- 
lence because schizo-obsessive patients have a more severe disorder than those with 
schizophrenia, and therefore they are more likely to be visited as outpatients or 
admitted into the hospital. 

It seems that variation in diagnostic criteria employed to diagnose schizo- 
obsessive patients may have contributed to this wide range in prevalence estimates. 
Most studies that have applied a categorical definition of OC features have used 
DSM-IV to assess OCD but some have employed DSM-IIIR. It appears that those 
studies that applied DSM-IIIR criteria generally found lower prevalence rates than 
those studies that used DSM-IV criteria, with these last showing rates higher 
than 15% [2, 4, 6, 13, 16, 18, 36, 37, 39, 48, 50, 52, 61, 67] while the for- 
mer studies showed rates lower than 15% [12, 38, 40, 43, 59, 60] (for details see 
Table 17.1). This may reflect in part some important differences between DSM-III- 
R and DSM-IV OCD criteria. DSM-IV is less restrictive than DSM-IIIR regarding 
the diagnosis of OCD in patients with schizophrenia. DSM-IIIR only allows diag- 
nosis of OCD in patients with another axis I disorder when the content of obsessions 
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and compulsions is not related to this other diagnosis. In contrast, DSM-IV allows 
the diagnosis of OCD despite having another axis one disorder if the content of 
obsessions and compulsions is not restricted to that single disorder. It could be that 
those studies using DSM-III R criteria may not have searched for further OCS in 
those patients with obsessions and compulsions related to psychotic symptoms, and 
thus produced a lower estimate of the prevalence of OCD [52]. In addition, unlike 
DSM-III R, DSM-IV permits insight to be present or absent in varying degrees in 
OCD, therefore allowing this diagnosis in patients whose insight into their OCS is 
poor. 

Variation in diagnostic criteria in those studies applying a dimensional definition 
of OC features depended mostly on the instrument used to assess OCS and also on 
the cutoff scores selected to identify OCS (for details see Table 17.1). Most studies 
employed the YBOCS, [3, 11, 14, 15, 63] but other instruments have also been used 
[65-67]. Amongst the studies that used the YBOCS, those that chose lower cutoff 
points [3, 11] found higher prevalence rates than those that used higher scores [14, 
15]. Prevalence of OCS in the first group was found to be around 40% while in the 
second it was lower than 20%. 

In addition to differences in the diagnostic criteria, it seems that another fac- 
tor that may help to explain this variability in prevalence estimates is ethnicity. It 
appears that the prevalence of OC features is generally lower in non-Caucasian sam- 
ples [46, 49, 57, 58] than in Caucasian ones [2, 4, 6, 13, 16, 18, 36, 37, 39, 48, 50, 
52, 61, 67]. While most studies performed in Caucasian samples have found the 
prevalence of OCD to be higher than 15%, in all studies that have enrolled non- 
Caucasian subjects it was lower than 10% (for details see Table 17.1). Although 
both schizophrenia and OCD have been shown to be present in people of differ- 
ent cultures and ethnic groups, [78, 79] evidence also suggests that OCD may 
be less common in certain communities [80]. This lower prevalence of OC fea- 
tures in non-Caucasian schizophrenia patients raises interesting questions about 
the role of genetic and cultural factors in the expression of OC phenomena in 
schizophrenia. 

Unlike prevalence, incidence of OC features has been little assessed. It has been 
found that incidence rate at 24 months is between 3.5 and 4.3% for OCS and 
between 0 and 1.8% for OCD in first episode schizophrenia patients [12]. These 
findings could suggest that lifetime rate comorbidity may increase with age and 
chronicity of the disorder. Nevertheless, it should be noted that prevalence rates of 
OCD in first episode psychotic patients [17, 59, 60] and in adolescent schizophre- 
nia patients [48] have been shown to be similar to those found in chronic patients 
[18] and in elderly schizophrenia patients [13]. Moreover, after 24 months follow 
up, only one third of those schizophrenia patients with OCS/OCD at baseline still 
had symptoms suggesting that OCS are fluctuating [12]. While the reason for this 
fluctuation of OCS in schizophrenia is not clear, this finding is consistent with 
studies suggesting that the course of OCD without comorbid psychosis is variable 
and unpredictable [81]. In contrast, no change in either prevalence or severity of 
OCS/OCD during stabilization of active psychotic phase has been demonstrated in 
schizo-obsessive patients [39, 63]. 
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In conclusion, OC features have been shown to be present throughout the course 
of schizophrenia, across life-span and in different ethnic groups and, despite vary- 
ing reported prevalence estimates, compelling evidence suggests that the rate of 
occurrence of OC features in schizophrenia is considerably higher than in the gen- 
eral population. This higher-than-expected comorbidity supports the validity of an 
association between OC features and schizophrenia. However, long term longi- 
tudinal studies with accurate definition of OC features that assess incidence and 
changes in OCS/OCD prevalence during different stages and phases of illness 
are needed. Additionally, epidemiological research in non-Caucasian samples is 
required in order to replicate preliminary findings of the possible role of ethnicity in 
the expression of OC features in schizophrenia. 



Ethiology 

Genetic Factors 

Research on the contribution of genetic factors in the etiology of OC features in 
schizophrenia is scarce and it has been limited to the assessment of the role of 
a common catechol-O-methyltransferase (COMT) gene polymorphism and to the 
evaluation of familial transmission of OC-associated disorders. 

Since both schizophrenia and OCD strongly aggregates in families, [82-84] 
familial transmission has been investigated in schizo-obsessive patients. In one 
study, [22] aggregation of schizophrenia-spectrum, schizo-obsessive disorder and 
OC-associated disorders, such as OCD and obsessive-compulsive personality disor- 
der (OCPD) was assessed in first degree relatives of schizophrenia probands with 
and without OCD and in first degree relatives of community subjects. Relatives of 
schizophrenia patients with OCD showed significantly higher morbid risks than rel- 
atives of schizophrenia patients without OCD for schizo-obsessive disorder (2.2% 
versus 0%; p = 0.033) and OCPD (7.14% versus 1.90%; p = 0.014) and a trend 
towards higher morbid risk for OCD (4.41% versus 1.43%; p = 0.08). When mor- 
bid risks for OCD, OCPD and schizo-obsessive disorder were pooled together, the 
significant between group difference became robust (13.4% vs 3.3%; p = 0.0002). 
No statistically significant difference in morbid risk for schizophrenia spectrum 
disorders or any other axis I or axis II disorders was found between relatives 
of schizophrenia patients with and without OCD. As expected, relatives of both 
schizophrenia groups had significantly higher morbid risks for schizophrenia and 
pooled schizophrenia-spectrum disorders than relatives of community-based control 
subjects. These preliminary findings suggested that schizo-obsessive patients may 
have a differential familial aggregation and transmission of OC-associated disorders 
than schizophrenia patients. 

Research on specific candidate genes for schizo-obsessive disorder has been 
conducted recently. The COMT gene has been considered a candidate for both 
schizophrenia and OCD because it encodes a key catabolic enzyme with an essential 
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role in dopaminergic neurotransmition [85] which has been implicated in both 
disorders [86, 87]. Furthermore, this gene is located at the ql 1 band of chromosome 
22. This region is deleted in velocardio-facial syndrome (VCFS) which has been 
associated with predisposition to schizophrenia [88] and with higher prevalence of 
OCD [89]. The COMT gene contains a common polymorphism (valine to methio- 
nine substitution at codon 158) that causes variation in its activity (high activity 
in Val/Val, intermediate activity in Val/Met and low activity in Met/Met). Val 158 
Met polymorphism has been studied in schizo-obsessive patients since a possible 
contribution of this polymorphism to both schizophrenia and OCD has been sug- 
gested, although negative results have also been reported [90]. In one case-control 
association study, [23] COMT Val 158 Met polymorphism (Val/Val, Val/Met and 
Met/Met) was assessed in schizophrenia patients with OCD, pure OCD patients and 
in healthy controls and no significant difference in allele and genotype distribution 
of the COMT gene between the three groups was found. Prevalence of Val/Val, 
Val/Met and Met/Met in schizophrenia patients with OCD, OCD patients and in 
healthy controls was found to be 31%, 23% and 28%, 45%, 47% and 52%, and 
24%, 30% and 20%, respectively. In contrast, a significant effect of COMT geno- 
type on severity of OCS has been shown in another study performed in adolescent 
schizophrenia male patients [24] . In this study, schizophrenia patients were divided 
into three groups according to the COMT genotype (Val/Val, Val/Met and Met/Me) 
and the severity of OCS was assessed in each group by means of the YBOCS. The 
Val/Val genotype was associated with the highest YBOCS scores whereas patients 
with Met/Met genotype had the lowest YBOCS scores (mean YBOCS = 7.32 vs 
0, Z = -2.58, P = 0.010) suggesting that COMT high activity Val allele is associ- 
ated with more sever OCS. Variation in methodology and definition of OC features 
between these two studies make comparison of results difficult. 

In summary, despite the limited published genetic research into schizo-obsessive 
disorder, preliminary evidence suggests that genetic factors may contribute. 
Preferential familial aggregation of OC- spectrum disorders in schizo-obsessive 
patients and an association between COMT high activity Val allele and OCS in 
schizophrenia patients have been shown. These findings give additional support to 
the validity of a putative schizo-obsessive entity although replication is required. To 
further support the validity of this phenotype large-scale family studies that assess 
familial aggregation of additional OCD spectrum disorders and association studies 
that encompass all pertinent candidate gens are needed. 

Environmental Factors 

Research into the involvement of environmental factors in the etiology of OCS 
in schizophrenia has been limited to the assessment of the role of AP. Since the 
introduction of atypical AP, case reports and retrospective studies have indicated 
that some atypical AP may induce or exacerbate OC features in patients with 
schizophrenia [28, 91-93]. It has been suggested that this effect may be related 
to the serotonin and dopamine interactions, particularly the 5-HT 2 AJ dopamine 
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antagonist ratios [20] . On the contrary, prospective and controlled studies with some 
atypical AP have failed to find a relationship between these drugs and appearance 
or exacerbation of OC features [94-97]. 

A recent systematic review of case reports describing atypical AP-induced OCS 
identified 30 reports that included 55 cases, 30 of which were with clozapine, 16 
with risperidone, 8 with olanzapine and 1 with quetiapine [28]. Besides this, cross- 
sectional and retrospective studies have also described the presence of OC features 
in schizophrenia patients treated with clozapine. It has been found that up to 28 % of 
schizophrenia patients treated with clozapine may show de novo appearance or exac- 
erbation of OC features [91, 93, 98-101]. In one of these studies, [101] a relation 
between plasma concentration of clozapine and the emergence of OCS was sug- 
gested since clozapine-treated schizophrenia patients with OCS had higher plasma 
concentration of clozapine and its metabolites norclozapine and clozapine-N-oxide 
than those patients without OCS. It should be noted that other studies have failed to 
show a relation between dose of clozapine and appearance of OCS [93, 99]. 

The prevalence of OC features in patients treated with clozapine or typical AP 
has been compared in cross-sectional and retrospective studies. Higher prevalence of 
OC features was found in clozapine-treated patients compared to those treated with 
typical AP in two studies [102, 103] but another one [104] showed no significant dif- 
ference between these two groups. However, this last study found that schizophrenia 
patients treated with clozapine showed greater severity of OCS compared to those 
treated with typical AP [104]. 

The design of these studies limits conclusions about a causal relationship 
between clozapine and the appearance or exacerbation of OC features because 
these assessments were performed retrospectively. Besides this, the prevalence of 
OCS/OCD reported in clozapine-treated schizophrenia patients is between the range 
of that found in epidemiological and clinical studies, regardless of treatment. The 
major limitation of these studies is that patients receiving clozapine differ from those 
receiving atypical AP. Therefore, the possibility that these baseline differences could 
explain the finding of higher prevalence of OCS in clozapine-treated patients cannot 
be ruled out. 

The effect of other atypical AP on OCS has also been investigated. Case reports, 
retrospective and cross- sectional studies have shown the appearance of OC fea- 
tures in schizophrenia patients treated with olanzapine, risperidone, quetiapine, 
ziprazidone and aripiprazole [28, 91, 92, 105, 106] However, prospective and con- 
trolled studies with olanzapine and risperidone have failed to confirm a relationship 
between these drugs and OC features in schizophrenia patients. In a small 6- week, 
double-blind, placebo-controlled clinical trial, [94] schizophrenia patients were ran- 
domly assigned to either olanzapine in two fixed daily doses (1 mg vs 10 mg) or to 
placebo. Fifty- six percent of these patients had OCS at baseline. No changes in 
severity of OCS from baseline to endpoint were found in any of the three groups. 
With regard to risperidone, a single-blind, 2-month length prospective study showed 
that schizophrenia patients assigned to the drug (mean dose at baseline and at study 
completion was 2.6 and 3.5 mg, respectively) rather than showing an increase of 
OCS severity, in fact showed a reduction [97]. 



17 Schizo-Obsessive Disorder 



415 



The propensity of olanzapine and risperidone to induce or exacerbate OC fea- 
tures has also been compared. In a 6-week prospective study [95] performed in 
schizophrenia patients taking risperidone (mean dose at baseline and at the end of 
6th week was 14.2 mg) or olanzapine (mean dose at baseline and at the end of 
6th week was 4.1 mg) no differences were found in their short term propensity to 
induce or exacerbate OCS. However, the duration of the treatment with olanzap- 
ine was related to severity of OCS suggesting that olanzapine may be associated 
with a delayed expression of OCS. Nevertheless, olanzapine was associated with a 
reduction in OCS severity in a later randomized double-blind prospective study [96] 
that compared the propensity of olanzapine and risperidone to induced OC features 
in schizophrenia patients. Olanzapine (mean dose of 11.3 mg) was associated with 
larger improvements of OCS than risperidone (mean dose 3 mg). 

There does not appear to be any other controlled study that has investigated 
the development of atypical AP-induced OCS with the use of drugs other than 
risperidone and olanzapine. Nevertheless, both aripiprazol and amisulpiride have 
been associated with a decrease in OCS severity in two small open label studies 
performed in schizo-obsessive patients [25, 27]. 

To conclude, although it has been suggested that atypical AP may induce or 
exacerbate OC features in schizophrenia patients, available controlled data with 
olanzapine and risperidone have failed to confirm these findings. Furthermore, 
reduction in OCS severity with both drugs has been shown. In the absence of 
additional controlled data, caution is needed when inferring a causal relationship 
between atypical AP and the appearance of OC features. Additional controlled stud- 
ies with longer follow-up periods which investigate different atypical AP at varying 
doses are needed in order to confirm or reject any casual association. 



Phatophysiology 

On the basis of available data from neurobiological studies of schizophrenia and 
OCD it has been hypothesized that similarities in neurocircuitry, anatomic struc- 
tures and neurotransmitters involved in both disorders may account for the overlap 
in symptom expression [20, 21] But neurobiological research in schizo-obsessive 
patients is still lacking. 

The cortico-strial-thalamic-cortical circuitry is known to be involved in the 
pathophysiology of OCD [107]. Specific structures implicated in this pathway 
include orbitofrontal cortex (OFC), anterior cingulated, caudate nucleus, globus 
pallidus and thalamus [108, 109]. Dorsolateral prefrontal cortex (DLPC) circuitry 
has been largely associated with schizophrenia [110] and it shares some anatomic 
substrates with the OFC circuitry, including prefrontal cortex, anterior cingu- 
lated and thalamus [20, 21, 111]. It has been suggested that these similarities 
in the underlying cortico-subcortical pathways raise the possibility that a com- 
mon functional alteration may lead to the co-expression of OCS and psychotic 
symptoms [20]. 
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Studies assessing these common brain areas in schizo-obsessive patients are few. 
The Prefrontal cortex has been assessed using functional magnetic imaging (fMRI) 
[1 12] and neuropsychological test [44, 64]. It has been suggested that if the hypoth- 
esis of the overlapping common substrates is correct, schizo-obsessive patients 
should show deficits in both DLPC and OFC function while schizophrenia patients 
should only show deficits in DLPC function but not in OFC function [64] . One neu- 
ropsychological study failed to identify any difference between schizo-obsessive 
and schizophrenia patients in either OBF function or DLPC function, which were 
assessed by means of Object Alternation Learning Test and the Wisconsin Card 
Sorting Test (WCST) respectively [44]. Another study found that schizo-obsessive 
patients compared to schizophrenia patients showed greater deficits in both DLPC 
and OFC functions, that were assessed by means of the WCST and the Bechara 
Gambling Task respectively, but these differences did not reach the conventional 
level of statistical significance [64]. 

Activation of DLPC has been measured using fMRI during a word- fluency chal- 
lenge test in schizophrenia patients with different degrees of OCS severity [112]. 
Two distinct groups of schizophrenic patients were found with regard to the rela- 
tionship between OCS severity and fMRI signal change. In one group, a negative 
correlation between DLPC activation and OCS severity was found amongst those 
patients with higher OCS severity. In the other group, no association was found 
between OCS and fMRI signal. However, since this last group had more severe psy- 
chopathology it could be that the relationship between OCS and fMRI activation 
was masked. 

There do not seem to be further published neuroimaging studies assessing other 
overlapping brain regions in schizo-obsessive patients. In contrast, two neuroimag- 
ing studies have shown specific structural brain abnormalities in these patients that 
differ from those seen in each disorder individually. Using magnetic resonance 
imaging (MRI), both enlargement of the anterior horn of the lateral and the third 
ventricle [113] and smaller left hippocampus [114] have been demonstrated in 
patients with juvenile-onset schizophrenia with OCS compared to those patients 
without OCS. It has also been suggested that young schizophrenic patients with 
OCS may be predisposed to develop frontal lobe atrophy, since an inverse correla- 
tion between illness duration and frontal lobe size was also found in the group of 
schizophrenia with OCS but not in the group without OCS [1 14]. 

An overlap in neurotransmitter systems in schizophrenia and OCD has also 
been suggested since both serotonin and dopamine have been implicated in the 
pathophysiology of both disorders [20, 21] but there is little data involving 
schizo-obsessive patients. Whole blood serotonin concentration has been compared 
between schizophrenia patients with and without OCS, OCD patients, clozapine- 
treated patients who developed OCS and those who did not, and healthy con- 
trols [115]. The results revealed that the three groups with OCS, namely, OCD, 
schizophrenia with OCS and patients with clozapine-induced OCS had lower sero- 
tonin concentration than the other groups. All patients with OCS demonstrated 
similar levels of whole blood serotonin. These findings suggest the existence of an 
association between OCS and low levels of serotonin and indicate some common 
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underlying biological mechanism for OCS regardless of its origin, neurotic, schizo- 
obsessive or clozapine-induced. 

In summary, there is still a dearth of neurobiological data concerning schizo- 
obsessive disorder to draw any conclusion about its pathophysiology. It has been 
proposed that similarities between cortico-subcortical pathways and neurotransmit- 
ters involved in schizophrenia and OCD may account for this overlap in symptom 
expression. Although an altered serotonin metabolism has been found in schizo- 
obsessive patients, neuroimaging and neuropsychological studies assessing these 
common substrates have come to inconclusive results. In contrast, specific struc- 
tural brain abnormalities that differ from those seen in each disorder individually 
have been found in schizo-obsessive patients. Whether these findings suggest a spe- 
cific pattern of dysfunction unique to this comorbid group or a more severe form of 
illness with greater brain dysfunction is still unclear. 



Psychopathology 

Obsessive-Compulsive Symptoms 

The characterization of OCS in schizo-obsessive patients has shown clinical simi- 
larities with those OCS presented in OCD. More than two thirds of schizo-obsessive 
patients exhibited both obsessions and compulsions [17-19, 40, 41, 53, 54, 56]. The 
assessment of the type of obsessions and compulsions has shown that aggressive 
and contamination obsessions are the most prevalent [13, 16-19, 41, 47, 52, 53] but 
sexual and somatic obsessions have also been documented [17, 19, 39, 47, 53]. The 
most prevalent compulsions are washing and checking [13, 16-19, 41, 47, 52] but 
repeating and hoarding compulsions have also been reported [39, 41, 47, 53]. Type 
and severity of obsessions and compulsions have been assessed mostly by means of 
YBOCS [13, 16-19, 39, 47, 52-54]. Mean YBOCS total scores of schizo-obsessive 
patients have been shown to range from 15 to 28, indicating moderate to severe OCS 
[11, 13, 16-19, 39, 47, 48, 51, 53, 61, 68]. These findings suggest that the charac- 
teristics of OCS in schizo-obsessive patients are similar to those presented in OCD 
patients. 

Taking into account these similarities, one study evaluated the factor structure 
of OCS in schizo-obsessive patients in order to determine whether it was compa- 
rable to that revealed previously in OCD [42]. Five symptom dimensions emerged: 
(1) aggressive, sexual, religious/ counting; (2) symmetry/ordering, hoarding com- 
pulsion; (3) cleanliness/washing; (4) somatic/repeating rituals and (5) hoarding 
obsession/ checking. Despite the fact that hoarding obsession and compulsion were 
not loaded on the same factor as in most factor analytical studies performed in OCD 
patients [116] these five symptom dimensions are to a large extent comparable to 
those revealed in OCD patients. 

Traditionally it has been considered that OCS were distinct and separable from 
psychotic symptoms on the basis of insight since patients recognize obsessions and 
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compulsions as excessive or unreasonable and foreign to them [21]. Whereas it has 
been shown that between 10 and 39% of patients with OCD may show poor insight 
into their OCS [117, 118]. Evaluation of insight in schizo-obsessive patients has 
also found that 15% of them showed poor insight [41, 53]. This proportion is within 
the range observed in OCD [53]. 

Based on the interrelationship between OCS and psychotic symptoms, 
Poyurovsky et al. [19] identified two groups of schizo-obsessive patients. The 
first group had classical ego-dystonic obsessions and/or compulsions that were 
unrelated to the content of psychotic symptoms and the second included patients 
with classical ego-dystonic obsessions and/or compulsions unrelated to the con- 
tent of psychotic symptoms together with obsessions and/or compulsions related 
to delusional and/or hallucinatory content. An additional group was defined by 
Porto et al. [52] to describe those schizophrenic patients who presented obses- 
sions and compulsions on a continuum with psychotic symptoms. In a recent 
study, specific relationships between psychotic dimensions and OCS dimensions 
have been reported in schizophrenia patients [70]. In this study, schizophrenia 
symptoms scores were collapsed into four dimensional scores (disorganization, 
bizarre delusions, auditory hallucinations and diminished expression) and OCS into 
four other dimensional scores (obsessions, compulsions, somatic obsessions and 
hoarding/collecting compulsions). The latter were entered as explanatory variables 
to determine their associations with schizophrenia dimension scores. The results 
showed that bizarre delusions and obsessions were positively correlated, supporting 
the view that they reflect a manifestation of the same mechanism [1 19]. This mech- 
anism could be expressed as over- valued ideas lying on a continuum of obsessional 
doubts to delusional certainty [120]. Hallucinations were also positively correlated 
with compulsions, also suggesting a common underlying mechanism that may be 
related to a decreased capacity to inhibit behaviors or thoughts [70]. 

The identification of these three distinct subgroups of schizo-obsessive patients 
indicates a substantial heterogeneity of this patient population. It has been suggested 
that those patients with typical ego-dystonic OCS may represent a distinct comorbid 
disorder while delusion-related OCS/OCD may represent a specific dimension of 
schizophrenia [26] . 

To conclude, studies assessing the characteristics of OCS presented in schizo- 
obsessive patients have shown that they are comparable to those seen in OCD 
patients. The proportion of schizo-obsessive patients with poor insight is within 
the range observed in OCD. These similarities suggest that OCS appear to be an 
identifiable dimension of psychopatology in schizophrenia [41, 53]. Based on the 
interrelationship between OCS and psychotic symptoms, three subgroups of patients 
have been identified, those with classical ego-dystonic OCS unrelated to psychotic 
symptoms, those with ego-dystonic OCS related to psychotic symptoms in addi- 
tion to OCS unrelated to psychotic symptoms and those that presented OCS on 
a continuum with psychotic symptoms. Further delineation of these subgroups of 
schizo-obsessive patients is warranted since it may help to improve current under- 
standing of the interrelationship between OCS and schizophrenia in this population 
[26]. 
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Psychotic Symptoms 

The impact of OC features on psychotic symptoms in schizophrenia patients has 
been widely assessed although the results have been inconsistent. The characteristics 
of studies assessing psychotic symptoms severity in schizo-obsessive patients are 
presented in Table 17.2. 

Some studies have found no differences in psychotic symptom severity between 
schizophrenia patients with and without OC features [11, 13, 16, 18, 33, 35, 41, 53, 
54, 62, 64, 67, 121] or, at most, they have found differences in one specific psychotic 
symptom but not in overall positive or negative symptoms. Regarding positive psy- 
chotic symptoms, greater severity of bizarre behavior [19, 47] and lower severity 
of delusions and hallucinations [47] and formal thought disorder [17] have been 
reported. Regarding negative psychotic symptoms, both greater and lesser severity 
of affective flattening [17, 48] and lower anergia [55] have been shown. 

In contrast, other studies have found differences in overall positive or negative 
psychotic symptom severity between schizo-obsessive and schizophrenia patients. 
Greater overall severity of positive and negative psychotic symptoms in schizo- 
obsessive patients has been shown in some studies [3, 14, 15, 68] but others have 
reported lesser severity in negative symptoms [32, 39, 61]. One study reported 
that the effect of OCS upon severity of negative symptoms was dependent on psy- 
chosocial function [32]. Schizo-obsessive patients with good psychosocial function 
had fewer negative symptoms than those with poorer function. Another study that 
reported lower severity of negative symptoms in schizo-obsessive patients than in 
those with schizophrenia showed that these differences were only present during the 
acute phase of the illness and they faded away after a few weeks of treatment [39]. 

Differences in definition of OC features (dimensional versus categorical) may 
account for these discrepant results and may in consequence have made it difficult 
to reach conclusions about the impact of OC phenomena on psychotic severity. To 
address this issue, a systematic review followed by a meta-analysis has been pub- 
lished recently [31]. Eighteen studies comparing schizophrenia patients with and 
without OCS/OCD with information regarding psychotic severity were included in 
the analysis, which was carried out separately for those studies using a dimensional 
versus a categorical definition of OC features. The results showed that the impact of 
OCS/OCD on the severity of psychotic symptoms was dependent on the definition 
of OC features. When a categorical definition was used, no differences were found 
between schizo-obsessive patients and pure schizophrenia patients, whereas when 
using a dimensional one, schizo-obsessive patients showed greater severity of posi- 
tive, negative and global psychotic symptoms. Since a dimensional definition of OC 
features is less restrictive than a categorical one, patients with OCS who may not 
fulfill diagnostic criteria for OCD would be classified in the schizo-obsessive group 
if a dimensional definition is used but would be placed in the schizophrenia group 
if a categorical definition is applied. Thus, the control group will differ in terms of 
OC severity depending on the definition, with a greater severity of OC features when 
using a categorical definition because it would include patients with varying degrees 
of OCS. This may lead to a dilution of the effect of OCS over psychotic severity. 
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These findings appear to favor a dimensional conceptualization of schizo-obsessive 
disorder since it has a prognostic value. 

In this line, a study [72] investigating OCS/OCD in psychosis prodrome found 
that, when OCD was examined from a DSM-IV categorical perspective, ultra high 
risk (UHR) individuals with OCD did not differ from UHR individuals without 
OCD in either positive or negative psychotic symptom severity. In contrast, when 
the effects of OCS were examined from a dimensional perspective, by means of 
the Padua Inventory, it was found that OCS were associated with higher severity of 
positive symptoms and also with negative symptoms, at a statistical trend. 

In summary, despite inconclusive findings from individual studies regarding psy- 
chotic severity in schizo-obsessive patients, it appears that the presence of OCS 
may increase global, positive and negative psychotic symptom severity. This effect 
seems to be dependent on the definition of OC features, since it was only found 
when OCS were assessed from a dimensional perspective. Therefore, these results 
favor a dimensional view of schizo-obsessive disorder. 



Neurocognition 

The neurocognitive function of schizo-obsessive patients has been extensively 
assessed. The first neuropsychological study of schizo-obsessive patients [11] 
showed that schizophrenia patients with OCS performed worse than pure 
schizophrenia patients in a number of domains that have been reported as abnor- 
mal in both schizophrenia and OCD, such as visual memory, cognitive and motor 
shifting abilities and visual- spatial skills. No differences were found in domains 
reported to be impaired in schizophrenia but not in OCD such as visual and audi- 
tory memory, attention and motor abilities. Eighty-one percent of cases could be 
correctly classified as either OC or non-OC based on neurocognitive performance. 
In OC group, severity of OCS correlated with perseverative errors and with more 
perseverative responses in the WCST as well as with poor performance on Trail 
Making Test A and B. 

Subsequent research into the neuropsychological profile of schizo-obsessive 
patients has produced heterogeneous results, hindering the delineation of any spe- 
cific profile. The characteristics of studies assessing neurocognitive function are 
presented in Table 17.3. 

Greater deficits in executive function in schizo-obsessive patients compared to 
those with schizophrenia have been shown in some studies [3, 14, 51, 64, 68]. More 
perseverative [64, 68] and non-perseverative errors, [14, 64] and fewer categories 
completed [14, 68] in the WCST, along with a greater total number of errors [51] 
in the Cambridge Automated Neuropsychological Test Battery (CANTAB) have 
been reported. In addition, an association between poorer executive functioning and 
OCS has been shown in a recently published longitudinal study [69]. In this study, 
schizophrenia patients were assessed for the presence of OCS at baseline and at 
6 months follow up by means of the YBOCS. Executive function was assessed at 
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baseline by means of Delis Kaplan Executive Function System. Using factor anal- 
ysis, a single score was produced that estimated overall executive function. Results 
revealed that poorer executive function predicted higher levels of OCS both concur- 
rently and prospectively. This finding persisted even when controlling for general 
level of anxiety. 

In contrast, other studies have failed to find differences in executive function 
between schizo-obsessive and schizophrenia patients [15, 44, 62] and one study has 
even reported better executive function in schizophrenia patients with OCD com- 
pared to pure schizophrenia patients [35]. In this last study, schizo-obsessive patients 
fell between OCD and schizophrenia patients in terms of frontal lobe dysfunction. 
This finding has been supported by a recent study [122] comparing cognitive event- 
related potentials (ERP) in patients with schizophrenia, schizo-obsessive patients 
and OCD patients. When compared with the other groups, schizo-obsessive patients 
showed a distinct ERP pattern: abnormally increased target activation, akin to 
that found in OCD patients but unlike the pattern often shown in schizophrenia; 
and reduced P300 amplitude, akin to schizophrenia but unlike OCD. Nevertheless, 
schizo-obsessive patients have also shown greater cognitive impairment compared 
to OCD patients in two other studies [62, 64]. 

Differences in the definition of OC features may account for these ambiguous 
results since most studies that showed graver neurocognitive deficits in schizo- 
obsessive patients applied a dimensional definition while most studies showing no 
differences in executive deficits used a categorical one (for details see Table 17.3). 
This finding is consistent with the results of the aboved-mentioned meta-analysis 
[31] that showed that the effect of OCS in psychotic severity was dependent 
on the definition of OC features. Greater psychotic severity in schizo-obsessive 
patients compared with schizophrenia patients was found when a dimensional 
definition of OC features was applied but not when a categorical definition was 
used. 

It has also been proposed that there may be two groups of schizo-obsessive 
patients depending on psychosocial function, one with poor psychosocial function 
in whom OCS are linked with greater cognitive deficits and another with good psy- 
chosocial function from whom OCS are linked with better cognitive function [32]. 
These hypotheses have only been partially confirmed in one study [32] that assessed 
neuropsychological function in four groups of schizophrenia patients on the basis 
of their level of OCS and global psychosocial function. Schizo-obsessive patients 
with poor psychosocial function showed more severe neurocognitive deficits than 
pure schizophrenia patients, irrespective of their psychosocial function. However, 
schizo-obsessive patients with good psychosocial function did not demonstrate 
better cognitive performance than either non-OC groups. 

Findings regarding other neuropsychological domains such as memory and atten- 
tion are also inconsistent. On the one hand, some studies have found greater 
impairments in verbal and spatial memory [64] and in attention [14, 64] in schizo- 
obsessive patients compared to pure schizophrenia patients. On the other hand, 
other studies have shown lesser impairments in visual memory in schizo-obsessive 
patients compared to those with pure schizophrenia [14] and still others reported no 



17 Schizo-Obsessive Disorder 



437 



difference in verbal [3, 15, 62] and visual memory [62] and in attention [3] between 
these two groups. 

In summary, although that any specific pattern of neurocognitive dysfunction 
has been identified yet, it seems that schizo-obsessive patients have a more severe 
neurocognitive impairment than those with schizophrenia alone, one which fun- 
damentally affects the executive functions. Interestingly, it seems that the type of 
definition of OC features may influence the pattern of neuropsychological findings: 
greater executive impairment has been mostly shown in studies applying a dimen- 
sional definition of OC features while most studies using a categorical one failed to 
find any difference. These results may provide additional support to the dimensional 
definition of schizo-obsessive disorder. 



Treatment 

Although it is widely accepted that OC features are often seen in schizophrenia, 
their treatment has only been minimally studied. Evidence that AP alone or in com- 
bination with antiobsessional drugs may be effective for the treatment of OCS in 
schizophrenia patients has been pointed out [25-27] but controlled studies are still 
far and between. 

Since both selective serotonin reuptake inhibitor (SSRI) and tricyclic antide- 
pressants have been demonstrated to work for the treatment of OCD, [123] their 
efficacy with regard to OC features in schizophrenia has also been studied. Two 
randomized controlled trials have shown that both clomipramine and fluvoxam- 
ine improved OCS in schizophrenia patients [124, 125]. In the first study [124] 
schizophrenia patients with OCS previously stabilized with psychotropic medica- 
tion were assigned to either placebo or clomipramine and then switched to the 
other agent. Reduction of OCS severity was significantly greater with clomipramine 
than with placebo. Patients treated with clomipramine also showed an improve- 
ment in psychotic symptoms. In the second study, [125] schizophrenia patients 
stabilized with AP medication and showing OCS were randomized to fluvoxamine 
(100-200 mg/day) or placebo. After 8 weeks of treatment, patients receiving fluvox- 
amine showed a greater reduction in OCS severity than the control group. Open label 
studies investigating effectiveness of fluxovamine are also available [126, 127]. In 
these studies, schizophrenia patients with OCS/OCD received fluvoxamine in doses 
of 100-200 mg/day [127] and up to 150 mg/day [126] in addition to their ongo- 
ing AP treatment for 8 weeks [127] and 12 weeks [126]. A significant reduction of 
the severity of OCS was reported in both studies, with one reporting a decrease in 
YBOCS scores of 50% [126] and the other of 33% [127]. Fluvoxamine was well 
tolerated but acute psychotic exacerbation (1 patient) and increased aggressiveness 
(2 patients) were reported in one study [126]. In addition, positive case reports with 
clomipramine and with other SSRI such as fluoxetine, paroxetine and sertraline have 
also been published, although negative results also exist [26] . 
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Due to their effectiveness in treating resistant OCD, [128] the use of atypical 
AP for OC features in schizophrenia is beginning to be considered. By contrast, 
there do not appear to be any investigations into treatment efficacy of typical AP 129 
even though these drugs have also proved to be effective in refractory OCD [130]. 
We are not aware of any controlled trial with atypical AP but open label stud- 
ies investigating aripiprazol and amisulpiride are available. In a small 6- week, 
open-label, flexible-dose trial with aripiprazole [25] (up to 30 mg/day), six out of 
seven schizophrenia patients with OCS showed a decrease in YBOCS scores of 
more than 35%. In another open label 12 week prospective study [27] performed 
on schizophrenia patients with OCS, 75% of these patients showed a decrease 
in YBOCS scores of more than 50% after switching their previous treatment to 
amisulpiride. A significant reduction on the severity of psychotic symptoms was 
also observed in both studies. 

Further to this, risperidone and olanzapine have also been shown to reduce OCS 
severity in two studies designed to determine whether these drugs were associated 
with increased severity of OC features [96, 97]. Case reports of successful treatment 
of OCS in schizo-obsessive patients with clozapine, [131-134] olanzapine, [135] 
amisulpiride, [106] paliperidone, [136] and aripiprazole [137, 138] have also been 
published. 

Other therapeutic options have also been assessed. An open-label trial with 9 
schizophrenia patients receiving AP medication showed that lamotrigine reduced 
the severity of OCS [139]. Fifty-five percent of these patients showed a decrease 
in YBOCS scores equal or greater than 35%. Besides this, the benefit of elec- 
troconvulsive therapy [140-142] and deep brain stimulation [143] has also been 
reported. 

Even though cognitive behavioral therapy has an important role in the treatment 
of OCD [144] we are not aware of any study assessing its efficacy in reducing OC 
features in schizo-obsessive patients. 

In the absence of more evidence-based data, some recommendations for the 
pharmacotherapy of schizo-obsessive patients have been made [26]. It has been sug- 
gested that OCS/OCD in schizophrenia should only be treated when the severity of 
symptoms outweigh the potential risks of adjunctive pharmacotherapy and after sta- 
bilization with AP medication. The first-line treatment should be atypical AP. SSRI 
should be added if there is no response to atypical AP monotherapy. If there is still 
no response, an alternative combination of atypical/SSRI or clomipramine combi- 
nation could be considered. Before introducing clozapine, which should be reserved 
for treatment-resistant schizo-obsessive patients, a combination of typical AP and 
SSRI should be initiated. It has been suggested that schizophrenic patients who 
began to exhibit OCS within the course of the psychotic process may be successfully 
treated with clozapine alone [133]. However, for those whose OCS preceded the 
development of the psychotic process, clozapine monotherapy may not be effective 
and therefore, it should be administered concomitantly with specific anti-obsessive 
agents [133]. 

In conclusion, there is a paucity of controlled data assessing management of 
OC features in schizophrenia. Antiobsessional drugs such as fluvoxamine and 
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clomipramine have been shown to be effective as an adjunctive treatment for OC 
features in schizophrenia. Preliminary evidence has also suggested a beneficial 
effect of atypical AP in improving OC features in schizo-obsessive patients. Until 
additional controlled trials are carried out, the above-mentioned recommendation 
may be useful. In addition to this, research into psychotherapeutic treatment is also 
requested. 



Prognosis 

Although a better prognosis was suggested by early literature, it appears that 
schizo-obsessive patients have poorer prognosis than their schizophrenia counter- 
parts. Early studies reported that the presence of OC features was an indicator 
of good prognosis, since it was thought they may retard the "personality disin- 
tegration" associated with schizophrenia, prevent the development of malignant 
schizophrenia and even indicate the remission of psychotic illness [9, 10]. Most 
subsequent research has failed to confirm these early findings. Schizo-obsessive 
patients have been shown to have poorer social and vocational functioning [18, 
65, 75] and poorer general quality of life [36, 145] than those with schizophrenia. 
The presence of OCS has also been associated with greater levels of hopelessness 
and with avoidant focused coping strategies [33]. Additionally, suicidal ideations 
and attempts are more frequent in schizo-obsessive patients than in patients with 
schizophrenia alone [146]. 



Conclusions and Future Directions 

OC features have been shown to occur in schizophrenia at a rate far beyond that 
expected in the general population. OCS/OCD in schizophrenia patients have been 
observed across life span, in different ethnic groups and in all psychotic stages. 
Thus, epidemiological data suggests that the association between OC features and 
schizophrenia is not artifactual or spurious [20, 21, 26]. Putative etiological factors 
responsible for the presence of OC features in schizophrenia are still to be clarified. 
Although atypical AP have been involved in the development of OCS in schizophre- 
nia patients, these drugs do not seem responsible for the high prevalence of OC 
features in schizophrenia. These features have been shown in AP naive schizophre- 
nia patients and controlled studies with atypical AP have failed to find a relationship 
between these drugs and appearance or exacerbation OCS. Preliminary findings 
from family and association studies have suggested the contribution of genetic fac- 
tors in the expression of OCS in schizophrenia, further supporting the validity of 
schizo-obsessive disorder. 

Despite the heterogeneity in the definition of schizo-obsessive disorder, pre- 
liminary evidence favors the use of a dimensional definition. Such a definition 
appears to capture the complexity of both disorders and it may also facilitate 
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prognosis. Firstly, it seems to have a prognostic value concerning the severity 
of psychotic symptoms. Secondly, it may also have a prognostic value in terms 
of cognitive impairment. Studies that used a dimensional definition of OC fea- 
tures found that schizo-obsessive patients showed greater cognitive impairment than 
pure schizophrenia patients, while those using a categorical definition could not 
distinguish between the two groups. 

The clinical profile of schizo-obsessive patients appears to be different from that 
of schizophrenia patients. OCS in schizophrenia have been linked to greater severity 
of psychotic symptoms and with more severe impairment in executive functioning. 
Moreover, greater suicide risk and poorer social and vocational function have also 
been shown. These findings suggest that schizo-obsessive patients have a poorer 
prognosis. 

Research into neurobiological substrates of schizo-obsessive patients is scarce 
and its underlying mechanism remains unknown. Although structural and functional 
brain abnormalities have been found in these patients it is still unclear whether 
these findings reflect a specific pattern of dysfunction unique in these patients, or 
a more severe form of illness with greater brain dysfunction caused by common 
neurodevelopmental predisposing factors. 

The validity of schizo-obsessive disorder seems to be confirmed by: (1) higher 
than expected prevalence; (2) different clinical and functional outcomes com- 
pared to pure schizophrenia and; (3) familial transmission of OC-related disorders. 
Additional support can be drawn from preferential aggregation of OCD- spectrum 
disorders, primarily body dysmorphic disorder, chronic tic disorder and trichotillo- 
mania, in schizo-obsessive patients compared to schizophrenia patients [7]. Whether 
schizo-obsessive disorder represents a dimension or subtype of schizophrenia, or a 
new diagnosis remains still unresolved. 

It is also unclear whether distinct groups of schizo-obsessive patients exist. It has 
been suggested that patients who experience OCS prior to the onset of schizophre- 
nia may be a very different group to those who develop OCS after the onset of 
illness [29]. Similarly, it has been suggested that there may also be a group of 
patients with schizophrenia for whom OCS are closely linked to negative symp- 
toms and neurocognitive deficits and another one who experience OCS but have 
significantly higher levels of psychosocial function and lesser levels of cognitive 
deficits [32]. Still, depending on the relation between OCS and psychotic symp- 
toms three additional groups have been identified: those with OCS not related 
to the content of psychotic symptoms; those with OCS both related and unre- 
lated to the content of psychotic symptoms; and finally those whose OCS lie on 
a continuum with psychotic symptoms [19, 52]. It has been suggested that these 
groups may have distinct pathophysiology and may even need different therapeutic 
approach [29, 129]. Comprehensive phenotyping of homogeneous subgroups and 
its further characterization in terms of course of illness, prognosis and response to 
pharmacological interventions may help to shed light on the interrelation between 
schizophrenia and OC features [26]. It could also aid the identification of com- 
mon and unique genetic and environmental factors that might contribute to the 
delineation of schizo-obsessive disorder [147]. 
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Although the presence of OCS is an aspect that can determine the selection of 
the treatment of patients with schizophrenia, research into therapeutics is limited. 
Atypical AP alone or in combination with SSRI or tricyclic antidepressants appears 
to be effective in reducing OC features in these patients. 

Future research could benefit from longitudinal studies that include schizo- 
obsessive patients with differing severity of OCS and multiple-time clinical, 
neuropsychological and functional assessments [129]. Further to this, identifica- 
tion of specific biological markers and genetic underpinnings would contribute to 
further validation of this complex schizo-obsessive entity. In this line, it has been 
suggested that research into endophenotypic markers could improve understand- 
ing of this association [147]. Moreover, structural and functional brain imaging 
techniques may also be of particular importance in delineating schizo-obsessive 
disorder. Finally, controlled trials of psychopharmacological and psychotherapeu- 
tic interventions are also needed in order to achieve better evidence-based treatment 
recommendations and to improve the prognosis of these patients. 
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Chapter 18 

Neurophysiology of Cognitive Dysfunction 
in Schizophrenia 

Corinna Haenschel and David Linden 



Abstract Cognitive neurophysiology, the investigation of perceptual and cognitive 
tasks with EEG or MEG, is a key technique for the investigation of information 
processing in schizophrenia. In the present chapter we first provide an introduction 
to the techniques and signals of non-invasive electrophysiology (Part 1) and then 
explain its application to perceptual (2) and cognitive processes (3). We discuss 
some of the most widely investigated and replicated electrophysiological features 
of schizophrenia, including the P50, PI, MMN and P3. Recent applications of time 
frequency analysis techniques have allowed for a more detailed investigation of the 
neural mechanisms of cognition and its dysfunction through measures of oscilla- 
tory activity (4). We finally introduce some of the current approaches that combine 
non-invasive neurophysiology, pharmacology and genetics. We will discuss their 
findings in the context of cellular and molecular models of schizophrenia, partic- 
ularly in relation to several neurotransmitter systems (5). We argue that cognitive 
neurophysiology can provide interesting intermediate phenotypes of schizophrenia. 
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NRG1 Neuregulin 1 

PV Parvalbumin 

(SS)VEP Visual (steady- state) evoked potential 



Introduction 

Schizophrenia is probably the mental disorder that is most difficult to capture in 
animal models. Most of its core symptoms are related to language, thought and 
complex social interaction and thus only accessible in humans. Direct correlates 
of these symptoms can therefore only be investigated in humans with non-invasive 
techniques. Similarly, correlates of the disorders' complex cognitive deficits are only 
accessible to investigation in humans. Cognitive neurophysiology, which assesses 
the brain correlates of information processing with electro- or magnetoencephalog- 
raphy (EEG or MEG), has therefore gained an established place in schizophrenia 
research. Although their spatial resolution and reliability of localisation is inferior 
to advanced functional imaging techniques, they have the advantage of superior tem- 
poral resolution. Of particular relevance to the comparison with animal and cellular 
studies, their temporal profile is similar to that of invasive or in- vitro recordings. 
Results of neurophysiological studies are thus generally easier to interpret in rela- 
tion to cellular and molecular models of altered neural processing in schizophrenia 
than those of functional imaging studies. 

Another more practical benefit of EEG is its wide availability and relatively low 
cost. Simple EP and ERP studies can even be conducted with the same equipment 
as used for standard clinical neurophysiology. This makes it a particularly attrac- 
tive tool for the investigations of large samples of patients and controls that will be 
required for the investigation of neural endophenotypes and association with quan- 
titative trait loci. Knowledge of the principles of non-invasive neurophysiology and 
its application to schizophrenia, including recently developed links with pharmacol- 
ogy and genetics, is therefore essential for researchers and clinicians in the field of 
schizophrenia. 

Basic Neurophysiology 

EEG/MEG studies can be conducted with or without external stimulation. In the lat- 
ter case, difference in intrinsic activity, for example power in particular frequency 
bands or topographic patterns, can be compared between groups. It is the easiest 
type of studies to set up, and even segments of EEG recorded for clinical purposes 
can be used for such an analysis, provided the recording conditions (e.g. eyes close 
vs. open) were homogenous. Pharmacological manipulation can be used as well. 
However, such resting state studies cannot directly investigate correlates of infor- 
mation processing. These require application of external stimuli or cognitive tasks, 
which then allow for the computation of neural responses that are linked to the 
stimulus, task phases, or a response. The most widely used example are evoked 
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potentials/event-related potentials (EP/ERP), which are time-locked averages over 
multiple trials. The principle behind EP/ERP studies is that averaging will reduce 
the contribution of noise, which will vary randomly across trials, and preserve the 
signal that reflects neural processing. A third, less commonly used technique aims at 
the correlation of neural activity and psychopathological symptoms. Here symptoms 
are induced by the experimenter, or reported by the patients when they occur spon- 
taneously, and neural correlates compared to a baseline, for example power changes 
in particular frequency bands. 

Sensory stimuli evoke synchronous activity in the central nervous system that 
can be measured on the scalp by EEG electrodes. These so-called evoked potentials 
(EPs) have mainly been described for the visual, auditory and tactile domain, but 
can in principle be measured for all sensory channels. EPs are normally described 
as positive or negative going (denoted with the letters P or N), according to the 
direction of the deflection in standard referencing procedures. This convention is 
unrelated to the contribution from excitatory vs. inhibitory neural activity, though. 
The letter is followed by a number that denotes the latency in milliseconds or the 
position in a sequence of positive or negative deflections. For example, the PI 00 
(or PI), generated in primary and higher visual areas, is a positive deflection with 
latency from stimulus onset of about 100 ms. Exceptions of this terminology are the 
very first brainstem-generated components of the auditory evoked potential (AEP), 
which are labeled with Roman numerals (I- VI), and the mid-latency AEPs between 
10 and 50 ms (Fig. 18.1). 

These probably reflect activity in the auditory pathway from inferior colliculus 
via the medial geniculate body to the auditory cortex. The late AEPs from PI to 
N2 reflect cortical activity, although it has been difficult to localize their source to 
specific parts of temporal cortex, and contributions from multiple sources are likely. 
The detection of EPs on the scalp requires the recordings of hundreds or thousands 
(for brainstem potentials) of trials of basic sensory stimulation. 

The earliest visual evoked potential (VEP), the CI at ca. 50 ms post- stimulus, 
reflects activity in primary visual cortex. Its polarity changes with the quadrant 
of the visual field that is stimulated. The component that is most widely used for 
clinical purposes is the P100 or PI, which arises between 100 and 130 ms after a 
stimulus, with the exact latency depending on stimulus contrast. In clinical settings, 
whole field checkerboard stimulation is normally used, and delayed latencies may 
indicate a central demyelinating process such as multiple sclerosis. Later parts of the 
VEP include the Nl (sometimes equated with the face-responsive N170 and other) 
and the P2. The P300 or P3 is a classic "event-related potential" (ERP). ERPs differ 
from EPs in that they are less dependent on stimulus properties than on the cogni- 
tive context or expectancy of the subject. However, the classical divide between the 
exogenous and endogenous components is less clear, because of all the evidence that 
has shown an influence of cognitive factors (like attention), on the early components 
(e.g. PI). For example, the P3 is recorded after rare "oddball" events in repetitive 
stimulus trains and even when an expected stimulus does not occur, and thus in the 
absence of sensory stimulation. Another interesting feature of the P3 is that it can 
be evoked by visual, auditory, tactile and even olfactory or gustatory paradigms. 
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Fig. 18.1 Basics of ERPs. The upper row show the recording of continuous EEG activity during 
the presentation of auditory stimuli (denote with "S"). This original signal is segmented into epochs 
containing a defined time period following the stimulus and a pre-stimulus baseline. The averaged 
signal change compared to baseline is shown in the bottom row and yields the standard components 
of the EP/ERR Note that the time scale is logarithmic. The component denoted as auditory PI is 
also called P50 in parts of the clinical literature and in this chapter. From ref [190]. Reproduced 
with permission from the Annual Review of Psychology, Volume 34 (c) 1983 by Annual Reviews 



Similar paradigms, albeit typically passively presented, in the auditory domain 
evoke the mismatch negativity (MMN), a modulation of the auditory N2. 
Interestingly, MMN and possibly even P3 can be evoked during sleep. The P3 and 
MMN are probably the most frequently investigated ERPs in psychiatric research, 
and they are also used to probe the depth of coma and the prognosis after brain 
damage. Pharmacological influences on these potentials are of considerable inter- 
est for the study of psychiatric and neurological disorders and their treatment 
responses. The sequence of EPs/ ERPs may reflect serial stages of sensory and 
cognitive processing and can thus help unravel mental chronometry, the timing 
of information processing in the brain [1]. Their modulation by cognitive manip- 
ulations can help identify the stages at which cognitive and perceptual processes 
interact. For example, the investigation of attentional modulation of the PI has 
made a considerable contribution to the debate on early vs. late selection in visual 
attention. Finally, information derived from ERPs, if backprojected in to the cor- 
tex by means of source localization algorithms, can add to the temporal resolution 
of functional imaging techniques [2] as well as improve the spatial resolution of 
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ERPs. For example, different sources may contribute to subcomponents of the P3 
and overlap in their scalp topographies. One limitation of this approach is that the 
solutions of source models of scalp EEG activity are never unique, and additional 
assumptions have to be made. Unless it is anatomically relatively obvious where a 
generator should be placed (which is really only the case for the early AEPs), con- 
straints from other domains, for example functional magnetic resonance imaging 
(fMRI), need to be implemented. This procedure, backed up by lesion studies, has 
led to the successful localization the generators of the visual P3 to higher visual, 
frontal and parietal areas [3]. The P3 complex can be subdivided further into an 
early and more frontal P3a and a later and more posterior P3b. The P3a is evoked 
by tasks that demand more active allocation of attention, such as the orienting 
response, whereas the P3b is more associated with the bottom-up driven monitoring 
system. P3b generators were particularly prominent in parietal and inferior tem- 
poral cortex, whereas P3a had strong contributions from the insula and premotor 
cortex [4]. 

EEG can be recorded simultaneously with fMRI, although different filtering 
techniques need to be applied for artefact correction. Furthermore, ERP equiv- 
alents (termed event-related fields, ERF) can also be recorded with Magneto- 
encephalography (MEG), potentially allowing for higher spatial resolution, 
although here simultaneous combination with imaging is not possible. Because of 
the considerable cost and low availability of this technique, it is unlikely to replace 
EEG in the near future. Furthermore, MEG only captures sources that are tan- 
gential to the scalp and thus does not necessarily reflect the same neural signals 
as EEG. 

The analysis of ERP only captures the small part of the information contained in 
EEG data that is highly time-locked to the stimulus across trials and exhausts itself 
in a single cortical potential change. These components are very good signatures of 
the initial phases of sensory processing and of some clearly defined cognitive pro- 
cesses, but cannot capture the complexity of the neural code. Currently, there are 
two potential mechanisms that can explain the generation of the ERPs. Classically, 
the ERP have been suggested to reflect a transient response to the stimulus that 
is superimposed on the background EEG. In addition, it is assumed that the sen- 
sory stimulus induces phase resetting of ongoing rhythmic activity in each trial and 
that averaging these phase-coherent rhythms produces the ERP [5, 6]. The current 
literature suggests that these two mechanisms coexist [7] . 

In addition to the analysis of the averaged ERPs, time frequency analysis (TFA), 
dividing the EEG activity into several frequency bands and assessing the changes 
of relative power over time, permits the investigation of the patterns of oscillatory 
activity that provide potentially rich and versatile means of information storage and 
processing. 

One proposed mechanism is that functional networks are created transiently by 
the synchronisation of periodic firing of groups of neurons (termed oscillatory activ- 
ity) within and between cortical areas [8-10]. Such a dynamic integration into 
neuronal assemblies may range from local networks for early sensory process- 
ing to large-scale networks responsible for cognitive processes such as memory 
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formation [11, 12]. This proposal enables neurons to flexibly contribute to many 
different networks implementing a variety of cognitive tasks. This can be measured 
by analysing synchronous oscillatory activity in a broad range of frequencies (theta: 
3-8 Hz; alpha: 8-12 Hz, beta: 12-30 Hz, gamma: >30 Hz) on a trial by trial basis. 
The last decade has demonstrated that synchronous oscillatory activity is related to a 
multitude of perceptual and cognitive tasks There is evidence that suggest that syn- 
chronous oscillatory activity is related to feature binding in perception [13], working 
memory [14], object representation [15] and attention [16]. 

Theorists distinguish between three main forms of synchronized oscillatory 
activity: evoked activity, induced activity and long-range synchrony. Evoked oscil- 
latory activity is tightly time and phase-locked to the onset of the stimulus and 
has been especially related to early, stimulus-driven encoding processes, which is 
commonly measured by averaging the response across all trials and then examin- 
ing power in a specific frequency band (Fig. 18.2.). It can also be measured by 
examining the variability in the phase of a stimulus elicited response at a specific 

(a) Filtered ERP (35-45 Hz) {c) Single EEG trials 



evoked induced 




(e) Evoked gamma activity: WT(ERP) 
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Fig. 18.2 From ERPs to induced activity, (a) Oscillatory patterns in ERPs can be detected by 
band-pass filtering. A narrow filter of 35-45 Hz as applied here reveals differences in gamma 
oscillations over time in two experimental conditions (blue and red curves), (b) The quantitative 
assessment of such differences is aided by the wavelet transform, (c-g) If oscillations are time- 
and phase-locked to a stimulus or event, averaging across trials yields the ERP in the time domain 
(d) and the power or evoked oscillatory activity in the time-frequency domain (e). The detection 
of non-locked ("induced") activity requires averaging after the single-trial wavelet transforms have 
been applied (f, g). From [191] with kind permission of Elsevier 
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electrode across individual trials (termed inter-trial phase locking or inter-trial 
coherence (ITC). 

Although induced activity is also elicited in direct response to the appearance 
of the stimulus its timing reflects internal network processes 1 and is therefore less 
tightly linked to stimulus onset, which is commonly measured by examining the 
power in each frequency band for individual trials and then averaging this power 
across trials (Fig. 18.2). 

Finally, long-range synchrony measures phase coupling between electrodes, 
which reflects the degree to which activity at those sites form part of a common 
functional network of activity. All these forms of synchronised oscillatory activity 
integrate neural activities that can instantiate stable, salient and coherent represen- 
tations of mental objects. They furthermore provide a mechanism that can sustain 
their activity for working memory processes even when information is no longer 
available in the environment [17]. 

In summary, ERPs provide a measure of the peak neural response in a particular 
processing unit in response to a particular stimulus or task [1], whereas synchro- 
nized oscillatory activity provides a mechanism for dynamic formation of networks 
during cognitive tasks. Learning more about the relationship and precise signature of 
ERPs, evoked and induced oscillatory power and the inter- trial- and inter electrode 
phase synchrony may help to unravel the dysfunctional mechanisms underlying 
the cognitive deficits associated with schizophrenia and may help to find biologi- 
cal markers for these deficits. The study of cognitive biological markers of mental 
disorders is mainly interested in the stability and replicability of the measure. The 
ideal biological marker will be one that can be evoked by any number of stimulus 
conditions in any sensory modality. However, such a marker will only contribute 
in a very global fashion to our understanding of the mechanisms underlying cog- 
nitive deficits. For this purpose, techniques that are sensitive to subtle variations 
in the paradigm and capture the neural processes involved at high temporal and 
informational resolution, are required. Ideally, such a technique should also allow 
for comparison with animal and cellular models of signal processing. The time fre- 
quency analysis of EEG or MEG data fulfils all these requirements and can thus 
help to translate what is known from basic neuroscience about the modulation of 
the oscillations to human EEG studies and to elucidate the mechanisms underly- 
ing altered cognitive functions. It is therefore not surprising that over the last 10 
years evidence for aberrant cortical oscillatory activity in schizophrenia has accu- 
mulated. This evidence comes from experiments probing early- sensory systems, like 
steady-state, sensory gating and backward masking experiments and from more cog- 
nitive event-related paradigms, like the auditory oddball, visual binding and working 
memory experiments. 



following the recent report of Yuval-Greenberg et al. [17] the possibility of a relationship between 
induced gamma band activity and microsaccades should also be considered (but see also [18]). 
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Neurophysiology of Perceptual Processes in Schizophrenia 

It has long been assumed that only late components of the ERP like the P3 would 
be abnormal in schizophrenia while early VEPs would be unimpaired. This view 
has recently been challenged [18]. A growing body of evidence from patients with 
schizophrenia indicates abnormalities of both early visual PI and the early auditory 
P50 wave. However, these abnormalities appear to be task-dependent. Although 
standard checkerboard stimulation does not normally result in reduced VEPs in 
schizophrenia, stimulation biased for the magnocellular pathway revealed impaired 
PI generation, which correlated with reduced fiber integrity of visual pathways [19]. 
Our study with a visual working memory paradigm yielded a severely impaired PI 
[20] . This highlighted possible links with abnormalities in thalamocortical circuits 
discussed in the anatomical literature and opened up a new avenue of investigation, 
focusing on the contribution of perceptual systems to cognitive deficits. The deficits 
in magnocellular processing that have been linked to reduced PI could also lead to 
reduced precision with which temporal transients are signaled and thus to reductions 
in response timing (synchrony). 

The analysis of synchronised oscillatory activity provides an additional tool to 
elucidate the mechanisms underlying impaired ERPs. For instance, it can be hypoth- 
esized that the impaired PI can be explained by reduced phase reset of the on-going 
EEG activity, which however is not the case [21]. Nevertheless, this is a good 
example of how the use of oscillatory activity will provide further insights into the 
pathological mechanisms underlying impaired cognition in schizophrenia 

Interestingly, the rapid and transient signal transmission in the magnocellular 
pathway makes it ideal for quick links between early visual and higher cognitive 
areas. In fact, recent models of visual perception posit that the efficiency and speed 
of everyday vision largely rely on early bottom-up/top-down interactions between 
occipital and prefrontal areas of the cortex which are driven by magnocellular 
projections from early visual areas [22, 23]. As a consequence magnocellular path- 
way deficits might contribute to encoding problems by causing basic difficulties 
in perceptual discriminability or top-down enhancement of earlier representations. 
Nevertheless, the contribution of basic sensory deficits to higher cognitive func- 
tions remains relatively unexplored [24]. In the following section we will discuss 
the evidence from ERP research and synchronous oscillatory activity demonstrating 
deficits both at a basic sensory as well as higher cognitive level, which have been 
associated with a variety of perceptual and cognitive impairments. 

Neural Correlates of Visual Processing 

Evidence for deficits in early visual processing in schizophrenia comes from studies 
investigating the steady-state visual evoked potential (SSVEP) and the early ERPs 
(PI, Nl). The entrainment of the EEG to externally driven rhythmic stimulation elic- 
its the steady- state response that resonates at the stimulating frequency. Steady state 
VEP paradigms have been used to probe the ability of cortical networks to generate 
and maintain oscillatory activity in patients with schizophrenia [25]. A stimulus is 
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flickered at a specific temporal frequency and elicits modulation in neural activ- 
ity in early visual areas that is synchronized to the flicker in frequency and phase. 
Krishnan et al. [26] showed that compared to controls patients with schizophrenia 
exhibited significantly reduced SSVEPs at high flicker frequencies (17 Hz, 23 Hz, 
and 30 Hz) but not at low frequencies. 

Steady state VEPs have also been used to investigate the hypothesis that patients' 
with schizophrenia show impairments in response to stimuli biased towards the 
magnocellular (low- spatial-frequency, moving, and rapidly flickering), but not to 
stimuli biased towards parvocellular (high- spatial frequency, chromatic contrast 
and static stimuli) visual responses [18, 27] (but see Skottun BC, Skoyles J. for 
an alternative view). The results with the classical ERPs, especially the PI, pro- 
vide further evidence for altered visual processing in schizophrenia. For example, 
the PI was reduced in response to low-luminance-contrast, but not to chromatic- 
contrast e.g [25]. , supporting a deficit in the magnocellular pathway. There is 
also evidence for impairments in the PI ERP in response to fragmented stimuli 
designed to address perceptual closure [28] and in response to illusory Kanizsa- 
figures [29] . Finally, a recent study used a texture segregation task in order to study 
feedback processes necessary for stimulus integration. Results showed a trend for a 
smaller PI, but a larger N160 compared to controls indicating that patients engage 
more in processing of stimulus detail [30]. There is also evidence for a reduced 
PI in first-episode patients [31], in patients with early onset schizophrenia [20] 
(Fig. 18.3), in unaffected first degree relatives [32] and in individuals with high 
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Fig. 18.3 ERPs during WM encoding in patients with early-onset schizophrenia (bottom) and 
healthy age-matched controls (top). The ERP responses after the first sample stimulus for WM 
load 1 (black line), the second stimulus for WM load 2 (green line), and the third stimulus for 
WM load 3 (red line) are shown at the central occipital electrode (Oz), the vertex electrode (Cz) 
and the central parietal electrode (Pz). The PI can be seen at Oz, P3a at Cz, and P370 and P570 
(subcomponents of the P3b) at Pz. From [20] with kind permission. Copyright © 2007, American 
Medical Association. All right reserved 
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schizotypy [33]. These results point to a role of such neurophysiological changes as 
trait markers of schizophrenia, or indeed of a psychosis spectrum [34], considering 
that similar effects have also been reported in bipolar disorder [35]. 

Alterations of evoked synchronized activity in schizophrenia were also observed 
in response to stable non-flickering visual stimuli [29, 36, 37]. Spencer et al. [29] 
examined responses to illusory Kanizsa triangles, which they showed in normal 
participants evoked gamma frequency oscillations and a high-degree of inter-trial 
phase locking at electrodes associated with visual processing but these responses 
were considerably attenuated in patients. Furthermore, Uhlhaas et al. [37] provided 
evidence for a close relationship between impaired neural synchrony in schizophre- 
nia and specific cognitive deficits using Mooney face stimuli. Mooney faces consist 
of degraded pictures of human faces where all shades of gray are removed, leaving 
only black and white contours. Perception of Mooney faces requires the grouping 
of the fragmentary parts into coherent images. Schizophrenia patients exhibited a 
deficit in the perception of Mooney faces and reduced phase-synchrony in the beta- 
band (20-30 Hz) while the power of induced gamma-band oscillations was in the 
normal range. 

Finally, patients show reduced evoked [38] and induced [39] gamma band oscil- 
lations in response to backward visual masking. Visual masking is a procedure that 
is used to assess the earliest components of visual processing. In backward masking, 
the identification of an initial stimulus (the target) is disrupted by a later stimulus 
(the mask). In comparison to controls patients showed a specific deficit in evoked 
gamma-band activity for masked targets in the right hemisphere but not unmasked 
targets. 

In summary, there is strong evidence for impairments in early visual processing 
in schizophrenia. Specifically, the data point to an impairment in the magnocellu- 
lar (m-) pathway that utilizes precise temporal information. However, the precise 
direction of the relationship is not yet clear. The impairments in the precise timing 
demonstrated in evoked activity (ERPs, oscillations and phase locking) could be 
explained by an abnormality in the m-pathway. Alternatively, the m-pathway could 
be normal, but higher cortical mechanisms permitting processing of precisely timed 
signals could be deficient. Finally, these deficits could also be explained by corti- 
cal deficiencies in handling precise temporal codes, which may result in deficits in 
the integration of the information. In the next section we will review the evidence 
for early auditory deficits, which calls the specificity for the magnocellular visual 
pathway into question and argues for a more global deficit. For instance deficits in 
thalamocortical projections may underlie impairments in both stimulus-driven ERPs 
and oscillations. 



Neural Processing of Auditory Information 

Evidence for early auditory deficits have been demonstrated in studies investigating 
the steady-state auditory evoked potential (ssAEP), sensory gating and the Nl using 
both ERPs and measures of synchronised oscillatory activity. 
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The Steady-State Response 

The auditory steady-state response is measured at the level of the middle latency 
auditory evoked potentials [40] . With higher rates of stimulus presentation the over- 
lapping midlatency response sums up to the auditory steady state response (SSR). 
The entrainment of the EEG to externally driven rhythmic stimulation elicits the 
SSR that resonates at the stimulating frequency. The auditory SSR is typically of 
largest amplitude when the stimulation is presented at 40 Hz. Lower or higher rates 
of stimulation produce a response of smaller amplitude [41-45], suggesting that 
40-Hz is a "preferred" working frequency of the auditory network, reflecting the 
increased phase locking of individual trials [46] and the synchronized activation of 
thalamocortical loops. 

Patients with schizophrenia failed to show evoked EEG oscillations to steady- 
state auditory trains in the beta- and gamma-frequency range, but they were present 
at the lower frequencies [47]. Patients also exhibited delays in both the onset 
of phase synchronization and desynchronization in response to the auditory click 
trains. Light et al. [48] extended these results by showing that the inter-trial coher- 
ence was reduced in response to 30 and 40 Hz oscillations. In addition, they showed 
a modest correlation between reduced working memory performance (measured 
with the Letter-Number Sequencing test) and the patients' 40-Hz intertrial phase 
synchronization. This suggests that deficits in early sensory processing are owed 
to failed entrainment of synchronized responses by higher frequency stimuli. The 
reduction in intertrial synchrony was attributed to increased EEG response variabil- 
ity [49-51]. Furthermore, disruption of auditory SSR is consistent with anatomical 
abnormalities in the auditory cortex [45]. 

Sensory Gating 

Sensory gating refers to the ability to attenuate irrelevant sensory input in order 
to avoid flooding with irrelevant information [52] or to modulate its sensitivity to 
incoming sensory stimuli [53]. Failures in sensory gating are a classical feature of 
schizophrenia and the resulting sensory overload may actually give rise to the dis- 
order [54] . Sensory gating is typically measured using the paired-click paradigm, 
where an auditory stimulus, typically a click, is repeated within 500 ms. In healthy 
participants the P50 to the second click is suppressed compared to the P50 to first 
click. This is referred to as P50 gating. Patients with schizophrenia typically show 
either no or only a small amount of gating (i.e. no major reduction of the P50 to 
the second tone compared to that evoked by the first), which may reflect deficits 
in inhibitory processes. 2 This neurophysiological evidence was later followed by 
studies linking sensory gating deficits to cholinergic function and the gene for the 



Interestingly, Dakin et al. [55] showed that individuals with schizophrenia are less prone to the 
visual "contrast-contrast" illusion, which suggests that they have weaker visual contextual sup- 
pression resulting from impaired lateral inhibition. Thus, deficits in inhibitory processes might be 
a general deficit across sensory domains. 
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alpha-7 nicotinic receptor subunit [55-57]. In addition to investigating changes in 
the averaged ERPs in response to auditory gating, examination of the underlying 
evoked responses in the frequency domain across single trials may further help 
to elucidate the mechanisms underlying the sensory gating. First evidence for a 
relationship between abnormalities in high-frequency oscillation and altered P50 
was provided by Clementz et al. [58]. They found a relationship between auditory 
early phase-locked gamma band activity and P50 suppression and showed that the 
evoked gamma band response may account for poor P50 suppression. This was 
later extended by Hong et al. [59] showing that reduced evoked beta-band activity 
to the first click was inversely correlated to the second click P50 response. This 
was based on the finding that showed evoked beta and gamma in response to novel 
tones, but habituation of the beta activity in response to repeated tones [60]. Finally, 
Johannesen et al. [61] subdivided the patients according to the sensory gating 
inventory into a group with either large or normal perceptual disturbances. Results 
indicated that patients with large perceptual disturbances showed smaller P50 ampli- 
tudes and weaker gamma band attenuation. These results suggest that reductions in 
gamma and beta activity contribute to P50 impairments. In addition there is evi- 
dence that reductions in the theta- and alpha band contribute to the later Nl and P2 
ERP sensory gating impairments found in response to the first stimulus [62, 63]. 
Furthermore, whereas Nl and P2 amplitudes correlated with phase synchronisation 
in controls, this relationship was not present in patients with schizophrenia (see [64], 
for corroborating evidence). 



Nl 

In addition to deficits in P50, there are also deficits in auditory N100/N1 generation 
[65], but these have been studied less. Deficits in Nl are larger with interstimulus 
intervals longer than 1 s [66] . Furthermore, patients with schizophrenia typically do 
not show an increase of Nl with attention [66]. 

The Nl generators have been localized primarily to infragranular layers of audi- 
tory cortex using intracranial studies [27, 67, 68] and can be inhibited by direct 
application of NMDA antagonists. Impairments in Nl have consequently been 
related to NMDA receptor dysfunction in schizophrenia [67]. 

There is some evidence demonstrating that Nl amplitude is reduced when 
healthy volunteers are talking, rather than listening. This has been taken as evidence 
for a modulation of the Nl by top-down "corollary discharge" from speech areas. 
This modulation has been shown to be impaired in patients with schizophrenia [69] . 
This lack of Nl suppression may be linked to structural damage to the white-matter 
(WM) arcuate fasciculus measured with fractional anisotropy (FA) using diffusion 
tensor imaging (DTI) [70]. Furthermore, during acute auditory hallucinations the Nl 
amplitude is reduced in response to auditory stimuli compared to periods without 
hallucinations [71, 72]. These data provide complementary evidence to functional 
imaging findings of increased auditory cortex activity during hallucinations [73]. 
This activation may cause a lower capacity to respond to external stimulation, 
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leading to the ERP findings as well as to impaired communication abilities during 
hallucinations. 

Ford and Mathalon [74] further investigated the hypothesis that impaired gen- 
eration of efference copies (corollary discharges) might be also related to impaired 
neural synchrony in these patients. Results demonstrated that gamma band coher- 
ence between frontal and temporal lobes was greater during talking than listening 
and was disrupted by distorted feedback during talking in healthy controls. In con- 
trast, patients did not show this pattern for EEG gamma coherence, which supports 
the notion of reduced connectivity in patients. However, in this study the relation- 
ship between neurobiological indicators of dysfunctional corollary discharge and 
the extent of current auditory hallucinations was not clear [74]. 

In summary, impairments in both basic visual and auditory processing indicate 
a breakdown of at least some of the processing at early stages of stimulus evalu- 
ation [75]. These abnormalities, in turn, may contribute to some of the cognitive 
deficits in schizophrenia. Since higher order cognitive processes are largely depen- 
dent on the fidelity of information input from early sensory-perceptual stages of 
processing, it is likely that some cognitive dysfunctions will trace their origins to 
sensory-perceptual deficits [76]. Furthermore, some researchers have argued that 
early perceptual deficits should be seen as part of the reciprocal interactions between 
hierarchical levels of sensory systems [77] . Such a deficit would express itself as a 
dysfunctional information integration system that affects higher order processes. 

In the next section we will therefore review evidence for neural mechanisms of 
cognitive dysfunctions in schizophrenia. 



Neurophysiological Cognitive Markers of Schizophrenia 

Neurophysiological markers have also been widely used to study altered cogni- 
tive processes in schizophrenia, for example sensory memory formation, attention 
and working memory. The mismatch negativity (MMN) and P3 are two promi- 
nent examples, which have also been extensively studied with pharmacological 
manipulations intended to model aspects of the neurochemistry of schizophrenia. 



MMN 

The MMN is an electrophysiological tool that reflects the sensory trace forma- 
tion and passive detection of change. This ERP falls on the interface between 
sensory perceptual and cognitive processing. MMN impairment has been consis- 
tently observed in schizophrenia (see meta-analysis and review in [78, 79]. MMN 
impairment in patients increase with illness duration [78], correlates with the global- 
assessment of function (GAF) and predict level of independence living [80, 81]. 

MMN is elicited during passive listening to deviant sounds interrupting a 
sequence of repeated standard stimuli [82]. This suggests that a pre-attentive echoic 
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memory trace of the preceding stimuli is used as a template against which incoming 
sounds are compared. MMN increases progressively with the number of standard 
stimulus repetitions [68, 83-85], suggesting that MMN reflects the strength of 
the underlying echoic memory trace, termed the "MMN memory trace effect". 
However, MMN is elicited after a trace for preceding standards has been formed, 
hence it only indirectly probes trace strength. A candidate ERP component for 
trace formation was observed when the standard sounds were changed in frequency 
between consecutive stimulus trains (roving standard protocol introduced by Cowan 
et al. [86] and Winkler et al. [87]). A fronto-central ERP positivity from 50 to 
220 ms post-stimulus increased in amplitude with repetition of each new standard 
sound [88, 89] (Fig. 18.4). This repetition positivity (RP) was observed during both 
passive and active frequency discrimination tasks and accounted for the largest part 
of the MMN memory trace effect in those studies, suggesting that it is a marker 
of the formation and strengthening of echoic memory traces. A candidate neuronal 
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Fig. 18.4 Formation of sensory memory traces and therapy effects, (a) Formation of a sensory 
memory trace in healthy volunteers. The standard {black lines) and deviant {dashed lines) responses 
are shown after 2 {top), 6 {middle), and 36 {bottom) standard repetitions for the passive conditions 
for the central Frontal electrode. The arrowheads indicate where the repetition positivity (RP) can 
be seen (adapted from [89]). (b) MMN memory trace effect in patients with schizophrenia {bottom) 
and matched healthy controls {top). In controls the effect of increasing number of standard stimulus 
repetitions on MMN difference waves is due to increasing magnitude of the deviant negativity as 
well as an increasing positivity to standards (repetition positivity RP, see text). In patients, the 
MMN memory trace effect was diminished because of an attenuation of both ERP effects. Data are 
shown for the central-frontal electrode Fz (adapted from [88]). (c) Effect of a single dose of nicotine 
on the MMN, comparing the nicotine (MMN-Nic) and placebo (MMN-BL) groups (adapted from 
[103]) 
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mechanism for echoic memory has recently been described in the cat primary 
auditory cortex [90] and also in the auditory thalamus [91] of mice and in the 
inferior colliculus of rats [92], suggesting that these arise from subcortical levels. 
These studies observed stimulus specific adaptation (SSA) of neuronal responses 
with repetition of frequent standard sounds, while responses to rare (frequency) 
deviants did not adapt. 

The adaptation effects underlying RP are a basic form of cortical plasticity 
and might serve as useful markers of aberrant synaptic function in schizophrenia 
reviewed in [93]. The major part of this MMN deficit is owed to selective attenua- 
tion of the frontal MMN component [94-96] . The loss of adaptive properties of this 
frontal component (including RP) is robustly correlated with measures of cognitive 
impairment and social dysfunction in chronic schizophrenia [81, 88] (Fig. 18.4). 

Naatanen and Kahkonen [79] recently suggested that the attenuated responses 
of the frontal MMN generator might indicate dampened frontal attention-switching 
function and might contribute to the negative symptoms such as social withdrawal, 
whereas abnormalities in the temporal MMN generator process might contribute to 
dysfunctions in auditory perception and might be associated with patients' positive 
symptoms. 

At the pharmacological level, impairments in sensory memory trace formation 
underlying MMN have been related to NMDA receptor dysfunction [97, 98]. It 
is therefore of interest to determine if the MMN can be restored by modulator of 
glutamatergic activity. 

There is some evidence for an improvement of MMN following 6 week admin- 
istration of N-acetyl-cysteine, a gluthathione precursor that can increase NMDA 
receptor activity [79, 99]. Conversely, high doses of glycine, a co-transmitter at the 
NMDA receptor, can attenuate the MMN in healthy volunteers [100]. Given the 
preliminary evidence that glycine may reduce negative symptoms in schizophre- 
nia, this indicates that these effects may depend on the optimal stimulation and 
integrity of the NMDA receptor system. In addition to effects on the NMDA 
receptor, there is some evidence for the GABA and serotonin being involved in 
modulating MMN [79, 101, 102]. Furthermore, acute administration of nicotine 
augments MMN in healthy volunteers in a manner that has been found deficient 
in patients with schizophrenia [103] (Fig. 18.4). Nicotine administration augmented 
MMN amplitude in the treatment group compared to the baseline recording, while 
no MMN change was found in the placebo group. The drug effect was due to a selec- 
tive enhancement of the RP, while the negativity to deviants remained unaffected. 
These results suggest that nicotine agonists may ameliorate the MMN impairment 
by improving stimulus encoding and sensory memory trace formation. 

Leitman et al. [24] recently addressed the question whether the sensory deficits 
measured with MMN would also contribute to higher cortical dysfunctions as mea- 
sured with P3 in patients with schizophrenia. In their study, the MMN deficit 
predicted reduced P3 amplitude. One reason for correlation between different ERPs 
may be a shared neurochemical mechanism. 
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P3 

Although schizophrenia patients are generally not impaired in the detection of tar- 
gets in active oddball tasks, both the amplitude and latency of the P3 can be reduced, 
particularly in the auditory domain. Weisbrod and colleagues [104] found reduced 
amplitude of the auditory P3b both in patients with schizophrenia and their unaf- 
fected twins. The study of unaffected relatives (and/or unmedicated patients) is 
also important to rule out medication effects. Further support for P3 abnormali- 
ties across the schizophrenia spectrum came from studies of schizotypal personality 
disorder [105] and of healthy individuals with high scores on a schizotypy scale 
[106]. However, P3 impairments may not be specific for schizophrenic psychosis, 
because they have also been reported for bipolar disorder albeit with slightly differ- 
ent topographies [107]. There is some evidence that individuals with schizoaffective 
disorder have no impairment in P3 amplitude, but have similarly delayed latencies 
compared to patients with schizophrenia [108]. 

The heritability of P3 amplitude has been estimated at 60%. Although it is dif- 
ficult to link a quantitative trait such as an ERP amplitude with a categorical on 
C'caseness" of schizophrenia), heritability is one of the prerequisites of an endophe- 
notype, and the observation of these changes in relatives might suggest that P3 
deficits are, indeed, a biological marker of schizophrenia. If this could be corrob- 
orated further, for example through the investigation of co- segregation in families 
with both affected and unaffected members, the P3 might become an attractive trait 
to probe for association with specific genetic loci, which may then turn out to be 
relevant for schizophrenia as well. Because numbers of participants in ERP stud- 
ies are normally too small to allow for genome wide screens, this approach has 
so far only been taken with candidate genes. Associations with P3 alterations have 
been observed for several genes that are also implicated in the disease mechanism 
of schizophrenia or code for proteins that are targeted by treatment. These include 
the genes for the dopamine D2 and D3 receptors, the Catechol-O-Methyltransferase 
enzyme, which degrades intracellular dopamine, and the Disrupted in Schizophrenia 
(DISC) 1 and 2 genes [57]. The next challenge will be to find associations with loci 
that have not yet been implicated in schizophrenia or other neuropsychiatric dis- 
orders, in order to fulfill the promise of the endophenotype concept that it will 
aid the discovery of new genes based on its more strictly defined and reliable 
phenotypes. 

Several studies investigated the relationship between the auditory oddball 
paradigm (typically used to assess MMN and P3) and synchronised oscillatory activ- 
ity. A few studies examined the relationship between reduced P3 and oscillatory 
activity directly and demonstrated deficits in the delta and theta frequency range in 
patients [109-1 11]. Ford et al. [Ill] showed that gamma synchrony predicted P3 in 
healthy individuals but not in patients. In addition, Doege et al. [109] showed a cor- 
relation between evoked delta and theta activity and the variability of reaction times 
and performance levels. They suggested that the timing of oscillations in patients 
is less precise leading to smaller evoked amplitudes and more variable reaction 
time. 
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In addition oddball paradigms have also produced evidence for reduced gamma 
band activity. These studies reported a reduction of evoked gamma band activity 
(i) in response to standards [112] (ii) to novel targets associated with increased 
autonomic arousal [113] and (iii) in a late latency range (220-350 ms) in response 
to targets in unmedicated schizophrenic patients [49]. Interestingly, this last study 
tested the effect of smoking in patients and found higher early gamma activity in 
response to targets in smokers compared to non-smokers. Furthermore, induced 
gamma band activity was reduced in response to targets over the left hemisphere 
and increased over right hemisphere [112]. Finally, reduced gamma band phase 
synchronization was evident in response to the target in first-episode patients and 
chronic patients [114, 115]. In contrast, there is also some evidence for normal 
evoked gamma oscillations in response to simple tones in chronic medicated patients 
with schizophrenia [116]. 

Some of the variability across studies may be explained by genetic differences 
between patients. Common variants with small effects make a considerable con- 
tribution to the heritability of schizophrenia, and combinations of such common 
variants are likely to differ between patients and overlap across disorders [117]. If 
one or several of these common variants have a major effect on an intermediate 
phenotype, for example a neurophysiological measure, differences between these 
phenotypes across patient groups and studies would be expected. In fact, such an 
intermediate phenotype would be a particularly attractive endophenotype, if it can 
be shown to be heritable, because it might lead researchers to new genetic risk loci. 
Another translational application of non-invasive neurophysiology is the investiga- 
tion of neural mechanisms of specific cognitive deficits (below Part 4) in relation to 
the underlying neuropharmacology (Part 5). 



Mechanisms of Cognitive Deficits: The Example 
of Working Memory 

Working memory (WM) encompasses processes that form, maintain, and manip- 
ulate short-term representations, which are crucial for comprehension, learning, 
reasoning and many everyday tasks [118]. Working memory impairments, par- 
ticularly in the visuospatial and verbal domain, are amongst the most consistent 
cognitive deficits already in the schizophrenia prodrome and are considered a core 
deficit in the disorder. 

Neurophysiological and functional neuroimaging studies of visual WM in nor- 
mal participants emphasise its dependence upon an extended network of neural areas 
including the prefrontal, parietal, primary and higher sensory cortices. This raises 
the possibility that abnormalities in network integration by synchronous oscillatory 
activity [119] may provide a parsimonious account for the working memory prob- 
lems and many of the cognitive deficits observed in schizophrenia [120, 121]. As a 
consequence a number of researchers propose that core aspects of the pathophysiol- 
ogy of the disorder arise from a dysfunction in the integration and coordination of 
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distributed neural activity [121-123]. This disconnection hypothesis is supported by 
reports of altered functional connectivity in schizophrenia during WM particularly 
between prefrontal and parietal areas [124-126] which indicates that perceptual 
deficits may in part result from impairments in reciprocal interactions between sen- 
sory and higher cortical areas [77]. Our own recent results confirm the important 
contribution of early visual processes to successful WM performance in healthy 
subjects and deficits in patients with schizophrenia [20, 127]. 

In a recent series of studies we have directly examined the effects of WM encod- 
ing deficits in schizophrenia, which are assumed to arise in large part due to the 
visual processing difficulties described above. We first measured neural activity 
with event-related potentials (ERPs) during WM encoding of up to three abstract 
test shapes that were presented sequentially and followed by a probe shape, which 
was either drawn from the test shapes (50%) or was a non match (a visual delayed 
discrimination task). For control participants, but not patients, a prominent early PI 
(related to stimulus encoding) increased with WM load and predicted performance. 
Furthermore, the PI reduction in patients was mirrored by reduced activation of 
visual areas in fMRI [20] (see Fig. 18.3). A reduced PI during WM encoding has 
recently also been reported in participants with high schizotypy compared to low 
schizotypy [33]. 

In a subsequent paper we examined these deficits in patients with schizophrenia 
in greater detail by looking at the effects of oscillatory activity in a broad frequency 
range. We demonstrated that patients show reduced evoked theta, alpha, and beta 
oscillatory activity during WM encoding [127]. Importantly, in contrast to ERPs and 
evoked oscillatory activity, induced oscillatory activity can be used to directly assess 
processes during the maintenance period. Our result suggest that induced gamma 
activity increased monotonically across all tested loads in controls, but reached 
an asymptote at load 2 in patients reflecting a greater impact of task difficulty in 
patients [127] (see Fig. 18.5). 
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Fig. 18.5 Time frequency analysis of the maintenance period from the experiment shown in 
Fig. 18.2. Induced oscillatory activity at anterior electrodes following the offset of the first sample 
stimulus for WM load 1 (left), the offset of the second stimulus for WM load 2 (center), and 
the offset of the third stimulus for WM load 3 (right) are shown for controls (CT, top row) and 
patients with early-onset schizophrenia (SZ, middle row). The bottom row shows the line graph 
for high gamma activity (55-100 Hz) in the two groups (controls: blue; patients: red). Please note 
that during the later delay (2500-4500 ms) periods controls show an increase in induced gamma 
activity only for WM load 3, whereas patients show an increase for WM load 2 and then fail to 
further sustain the gamma band activity. Modified from [127] with kind permission of the Society 
for Neuroscience 
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If some key neural processes are deficient, how can patients still perform most 
cognitive tasks at reasonable levels, even at high loads? One possibility is that 
patients use selective attention to enhance the salience of items to be encoded 
into WM, which can show a surprisingly degree of preservation in patients [128]. 
Consistent with this proposal we recently demonstrated that alpha phase-locking 
during encoding correlates with working memory performance in patients (but 
not controls) [21]. Activity in this frequency band has been linked to selective 
visual attention [129, 130]. In a related finding Bachman et al. [131, 132] have 
reported enhanced alpha activity during WM maintenance for patients compared 
to controls, which may reflect the operation of compensatory attentional mech- 
anisms during this process. The extremely long stimulus presentation time of 
that study may have helped to reduce encoding difficulties (as suggested above) 
and may indicate why compensatory mechanisms are recruited later in the WM 
process. 

In addition to the delayed discrimination studies described above [127, 132] 
that looked at the different component processes separately, some studies inves- 
tigated the relationship between reduced oscillatory activity and tasks that 
require a high degree of top down control [133] such as the cognitive control 
and N-back paradigms [134-136]. Cho et al. [135] examined the relationship 
between executive processes and gamma-band oscillations in a cognitive control 
paradigm that required participants to inhibit a pre-potent response. Patients with 
schizophrenia were characterized by a significant decrease of induced gamma- 
band power over frontal electrodes sites relative to controls during this cognitive 
control task. This impairment was significantly correlated with their reduced 
performance. 

Basar-Eroglu et al. [134] and Schmiedt et al. [136] used an N-back task in which 
the stimuli were selected from three possible numbers. In addition they manipulated 
demands on executive function by having one number require a response with the 
opposing hand. In conditions requiring high cognitive control (respond with oppos- 
ing hand) they found evoked frontal theta (not apparent in other conditions) and 
evoked gamma activity that increased with WM load in the healthy participants. In 
contrast, patients with schizophrenia showed attenuated evoked theta activity and 
high gamma band activity but neither increased with WM load. Finally, there is also 
evidence for impairments in functional connectivity in WM using both correlation- 
coefficients and theoretical graph approaches to study "small- world properties (for 
details see [137]). 

In summary, the reviewed studies suggest a relationship between impairments 
in synchronized oscillatory activity and perceptual and higher-level cognitive pro- 
cessing contributing to WM deficits in schizophrenia. Additionally, correlations in 
synchronized activity and performance may also indicate the use of compensatory 
mechanisms to perform the task, e.g. increased alpha phase locking as an indicator 
of increased attention [21]. In the next section we review the evidence for a link 
between impairments in oscillatory activity and neurotransmitter dysfunctions. For 
a more detailed discussion how these may specifically affect working memory and 
its subprocesses see [138]. 



468 



C. Haenschel and D. Linden 



Neurophysiology and Molecular Mechanisms of Schizophrenia 

Altered oscillatory patterns are potential intermediate phenotypes of schizophrenia. 
It is thus of great interest to understand the underlying neurochemical mechanisms, 
and the combination of evidence from pharmacological EEG studies in humans and 
in- vitro studies can be very fruitful. 

GABA 

Several studies have suggested alterations of the GABA system in the brains of 
patients with schizophrenia for reviews [138-140] providing evidence of a dys- 
function of inhibitory interneurons in schizophrenia [141]. Postmortem studies 
have shown that the 67-kDa isoform of glutamic acid decarboxylase (GAD67) 
responsible for the synthesis of GABA is reduced in patients with schizophrenia 
[142]. 

More recently impairments in patients with schizophrenia have been linked to 
specific subtypes of GABAergic interneurons, especially those containing the Ca2+- 
binding protein parvalbumin (PV) in the dorsolateral prefrontal cortex (DLPFC) 
[139]. Importantly, these neurons are characterized by a fast-spiking pattern and 
control the excitability of pyramidal neurons [143]. The release of GABA from PV 
neurons is controlled by the growth factor neuregulin 1 (NRG1) through its ErbB4 
receptor. Selective ablation of these receptors in mice resulted in a phenotype with 
schizophrenia-like features, including impaired working memory, reduced pre-pulse 
inhibition and hyperactivity. Some of these features normalized after treatment with 
diazepam, an allosteric positive modulator of the GABA-A receptor. Thus, reduced 
GABA-ergic activity can lead to schizophrenia-like phenotypes in experimental 
animals. It is interesting that both NRG1 and ErbB4 have been suggested to be 
susceptibility genes for schizophrenia [144, 145]. 

Networks of GABA-ergic interneurons, especially those containing parvalbu- 
min, are important for supporting gamma oscillatory activity, Furthermore, blocking 
GABA-A receptors alters the dynamic profile of gamma oscillatory activity to 
changes in the network drive [146, 147]. Recently, a direct link between alterations 
in markers of GABAergic and glutamatergic neurotransmission and, in particular, 
gamma oscillatory activity has been found in animal models of schizophrenia [148, 
149], demonstrating a deficit in rhythmogenesis. It has therefore been suggested 
that the abnormalities of GABA-ergic networks in schizophrenic patients may lead 
to reduced gamma band synchrony and thus to WM and other cognitive deficits. 

Using network simulation Vierling-Classen et al. [150] showed that increasing 
the decay time at the GABA-A synapse from interneuron to pyramidal neuron can 
model the gamma band deficits found in schizophrenia. Increasing the decay time 
of the extended inhibitory postsynaptic current (IPSCs) resulted in longer inhibi- 
tion and a reduced probability of pyramidal cell spiking for a longer duration. As 
expected from these simulations, patients showed a pronounced response at 20 Hz, 
but reductions at 40 Hz using an auditory steady state paradigm. Interestingly, these 
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authors also noted that the fidelity of the networks is not only dependent on the 
GABAergic interneuron functioning, but also on the strength of the drive of the input 
to the network. If the drive is too strong, this would overshadow any extended inhibi- 
tion. They gave an example of a loud auditory stimulus that may provoke sufficient 
excitation in the auditory cortex to overpower the effects of extended inhibition. This 
raises the question whether a sufficiently salient or motivating stimulus may also be 
enough to overcome extended inhibition and enhance weak synchronization, in this 
instance the diminished gamma activity. 

Glutamate 

A role for NMDA receptor activity in schizophrenia is based on the finding that 
NMDA antagonists, such as ketamine or Phencyclidine (PCP), mimic both pos- 
itive and negative symptoms of schizophrenia [151]. The NMDA receptor has 
consistently been related to the cognitive symptoms of schizophrenia. 

NMDA receptors play a crucial role in neuronal communication and plasticity. 
Blocking NMDA does not only interfere with excitatory transmission and synap- 
tic plasticity, but it also reduces the drive to inhibitory interneurons [152]. Several 
recent studies suggest that altered GABA neurotransmission may be secondary to 
abnormalities in NMDA receptor functioning [153, 154]. This is based on the find- 
ing that ketamine has been shown to reduce the activity of GABA interneurons and a 
consequence to disinbibit pyramidal neurons [155]. In addition to the effect of acute 
intake, chronic ketamine exposure has been shown to result in a reduction in the 
number of PV-containing axoaxonic cartridges, the synaptic terminals of inhibitory 
chandelier cells [156]. 

There is evidence both from in vivo recordings from mouse hippocampus [157] 
and from human EEG [158] using the auditory paired-click gating paradigm that 
ketamine increases gamma oscillatory activity and reduces slow frequency activ- 
ity. However, there is also in- vitro evidence for reduced oscillatory high-frequency 
activity in response to ketamine as well [148, 149]. Roopun et al. [149] showed 
that ketamine can have region-specific effects with an increase in gamma in one 
region and a reduced or no effect in another. They argued that reduced power in one 
region may lead to phase delays between oscillating networks across the cortex and 
changes in long-range synchrony. 

However, differential effects of acute or chronic ketamine have to be taken 
into account when using alterations of NMDA receptor function as a model for 
schizophrenia (see [158, 159]. Whereas acute ketamine augments glutamate con- 
centration measured with MR-spectroscopy in humans [160], it is the chronic use of 
ketamine that results in NMDA receptor hypof unction. Indeed, glutamate concen- 
tration has been shown to be higher in patients with recent onset of schizophrenia 
[161], but reduced in chronic schizophrenia [162]. 

In addition to the abnormalities of excitatory NMDA-receptor transmission on 
shaping the inhibitory GABAergic transmission, these functional impairments may 
also interact with structural abnormalities [45], such as reductions in amount of 
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cortical neuropil, axon terminals and dentritic spines density on cortical pyramidal 
neurons in schizophrenia [163, 164]. Dendritic spines are the principal targets of 
excitatory synapses to pyramidal neurons. These abnormalities have mainly been 
found in deep layer 3 pyramidal neurons in DLPFC and other areas as well [139, 
164], which suggests an involvement in primarily intracortical circuits, and thus 
recurrent excitation [165]. This is in line with the dysconnection theory, according 
to which reduced synaptic connectivity results in abnormal functional integration of 
neural systems [123, 166]. 



Dopamine 

It has been suggested that dopaminergic signaling through Dl-type receptors 
modulates the cortical signal-to-noise ratio by enhancing selective inputs to both 
pyramidal cells and inhibitory interneurons [167] and it has been shown that 
reduced Dl -receptor signaling on prefrontal pyramidal cells attenuates GABA-A- 
and NMDA- receptor induced currents [168-170]. Dopamine may thus modulate 
frequency-dependent signal transmission and thereby adjust oscillations in cortical 
networks [171]. Dopaminergic input can have inhibitory or excitatory effects on 
pyramidal neurons because activation of D2-type receptors (D2, D3, D4) decreases 
concentrations of cyclic adenosine monophosphate, an important second messenger, 
whereas activation of Dl-type receptors (Dl, D5) increases it. Increased synaptic 
dopamine may thus reduce or enhance oscillatory activity. A study of the effects of 
functional polymorphisms in the dopamine transporter and D4 receptor genes has 
provided first EEG evidence for such divergence [172], but further receptor- specific 
studies are needed to determine the direction of the effects of dopamine on gamma 
oscillations. 

Dopamine modulates glutamatergic and GABAergic transmission, and is also 
under the influence of the same synaptic proteins. Dystrobrevin-binding protein- 1 
(dysbindin-1) regulates both dopamine and glutamate release and trafficking. The 
neurophysiological effects of dysbindin-1 variants have been investigated with both 
early/perceptual ERPs (PI) [173, 174] and indices of (prefrontal) cognitive con- 
trol [175]. These findings underline the importance of looking beyond the classical 
neurotransmitter pathways of synthesis, release, receptor binding, transport and 
degradation and assess functional differences in the synaptic apparatus, which is 
likely to be crucial for the maintenance of oscillatory activity as well. 



Cholinergic System 

Nicotine normalizes the auditory sensory gating (P50) deficit in patients with 
schizophrenia, improves deficits in spatial WM [176], sustained attention [176] 
and performance in the N-back task [177]. Evidence is starting to emerge that can 
explain these network functions. The alpha-7 nicotinic receptors are concentrated on 
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interneurons [178] and, by enhancing the excitation of the GABAergic interneurons, 
they may enhance their inhibitory output [179, 180]. Indeed, nicotine increases the 
gamma oscillations that are dependent on interneuron function in rat hippocampal 
slices [181]. Furthermore, cholinergic modulation (mainly via muscarinic receptors) 
has also been shown to increase oscillatory activity [182]. 

Interestingly, animal studies have shown that oscillatory activity can be increased 
by stimulation of the mesencephalic reticular formation [183, 184] which triggers 
increased levels of ACh in the cortex [185], and by direct cholinergic stimulation of 
the visual cortex [182]. In addition, stimulation of the nucleus basalis of Meynert, 
the main source of cortical ACh, also induced high-frequency oscillations [186]. 
Stimulation of the mesopontine cholinergic nuclei in the brainstem that project to 
the thalamus also facilitates oscillatory activity [187]. 

Alterations in the cholinergic system can thus contribute to deficits in oscillatory 
activity. Gallinat et al. [49] tested the effect of smoking in patients and found higher 
early gamma activity in response to targets in smokers compared to non-smokers. 
Given that the al nicotinic receptor functioning has been shown to be impaired in 
schizophrenia; it is not surprising that patients can benefit from nicotine in some 
domains. 

Conclusions and Future Directions 

The neurophysiology of schizophrenia has recently received important boosts 
from the combination with molecular genetics and pharmacology and impulses 
from in-vitro study. It is still the only methodology that permits the investiga- 
tion of neural processing in real-time and in signals that are biophysically close 
to those measured in invasive animal recording and cellular pharmacology stud- 
ies. Attractive combinations with other noninvasive tools are also emerging. For 
example, Muthukumaraswamy et al. [188] showed a correlation between the indi- 
vidual gamma frequency and the GABA concentration measured in visual cortex 
with MR-spectroscopy [188, 189]. 

Several important predictions about links between neurotransmitter systems (par- 
ticularly GABA, glutamate and acetylcholine) and cortical oscillations that were 
based on in-vitro studies have been borne out by human EEG studies. Furthermore, 
for several of these mechanisms, for example hypofunction of the NMDA glutamate 
receptor and the alpha-7 nicotinic receptor subunit, links with schizophrenia have 
been established through model psychoses, endophenotype and treatment studies. 
One hope is that by learning more about how to normalize oscillations by pharma- 
cological intervention, which can be studied in-vitro, in animals and in human EEG, 
we will find out how to treat the cognitive and clinical symptoms of schizophrenia, 
many of which are related to altered oscillatory patterns, more efficiently. Although 
concrete treatment trials are still far off, several suggestions for such translational 
research have been made, in particular in relation to the GABA, acetylcholine and 
glutamate systems. Finally, the traditional approach of cognitive neurophysiology 
with biological markers such as the P50 sensory gating suppression and reduced 
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PI, MMN and P3 is experiencing a revival based on its potential use in family and 
genetic association studies, where they may serve as important endophenotypes and 
help with the search for new schizophrenia risk loci. 
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Chapter 19 

Schizophrenia Spectrum Disorders and Risk 
for Cancer Morbidity and Mortality 
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Abstract This chapter reviews recent epidemiological studies on the relationship 
between schizophrenia spectrum disorders and cancer morbidity and mortality. 
Three sorts of findings are discussed: (1) reduced risk for cancer morbidity and 
mortality among patients diagnosed with schizophrenia and their first-degree rela- 
tives; (2) enhanced risk for cancer morbidity among patients with bipolar spectrum 
disorders, and (3) no increased risk for cancer morbidity among patients suffering 
from schizoaffective disorders. The genetic hypothesis suggests that the presence of 
genes with the dual effect of reducing the cancer risk and disrupting neurodevelop- 
ment is a plausible explanation for this association in schizophrenia patients. The 
environmental contributors to malignancy include health behavior, psychotropic 
medications, and metabolic syndrome, are suggested to explain the increased can- 
cer risk among bipolar patients. The identification of risk and protective genes 
that mediate the development of malignant processes in some major psychiatric 
disorders is a new challenge in the field of psycho-oncology. 

Keywords Schizophrenia • Bipolar disorder • Schizoaffective disorder • 
Cancer • Morbidity • Mortality 
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Introduction 

In recent years there has been increased interest in the investigation of the co- 
occurrence between schizophrenia spectrum disorders and cancer morbidity and 
mortality. This interest was promoted by conflicting findings of large-scale, register- 
based epidemiological studies conducted worldwide. The studies have demonstrated 
that despite the presence of multiple risk factors noted in the population of men- 
tally ill individuals, they may reveal increased, reduced or similar cancer incidence 
compared to the general population. In this chapter we will review the most recent 
findings in this field and will discuss possible explanations of this "epidemiological 
puzzle". We prearranged our review according to traditional nosological distinction 
into schizophrenias, schizoaffective disorders and bipolar disorder, despite all the 
complexity of this classification of serious mental illnesses. 

Schizophrenia is a major mental disorder with polymorphic symptomatology, 
unknown etiology and complex pathophysiology [1]. Of other mental disorders 
(schizoaffective and mood disorders), schizophrenia seems the most severe illness: 
most patients need treatment and care for the rest of their lives [2] . Symptomatology 
of the illness is traditionally divided into positive symptoms such as delusions, hallu- 
cinations, and thought disturbances, and negative symptoms such as apathy, alogia, 
flattened affect and social withdrawal [3-7]. The positive-negative dichotomy does 
not cover the entire spectrum of schizophrenic psychopathology (e.g., cognitive, 
mood, and motor symptoms) and therefore may be considered a simplification of 
the clinical phenotype. Nonetheless, it has an important clinical and prognostic sig- 
nificance: while the positive symptoms are preponderant at onset of the illness or in 
phases of acute exacerbation and can be improved with antipsychotic drug therapy, 
the negative symptoms appear generally in the chronic deteriorating course and are 
generally treatment-resistant (even with novel antipsychotic agents) and responsible 
for most of disability in the disease [6] . 

Over the past six decades the introduction and wide use of new psychopharma- 
cological agents (antipsychotics, antidepressants, anxiolytics, and mood stabilizers) 
for effective treatment of serious mental disorders changed the face of traditional 
clinical psychiatry. As a consequence, the deinstitutionalization movement has been 
occurred signifying the transition of treatment from the state psychiatric hospitals 
to the community. The reform of the mental health system has offered mentally ill 
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people an opportunity to be no longer isolated in hospital from their healthy counter- 
parts and hence to share the common patterns of behavior including substance use 
and other risk factors for physical comorbidity [2]. On the other hand, the develop- 
ment of comprehensive rehabilitation programs and community-based psychiatric 
and psychosocial services has enhanced their skills and abilities for help-seeking 
and access to medical services. Thus, hazards and benefits of the community living 
could be counter-balanced. 



Risk Factors 

Life Style 

Patients with schizophrenia have high rates of unrecognized and untreated med- 
ical conditions and substantially elevated mortality rates due to medical illness 
[8, 9]. They are more likely to smoke than the general population even more than 
lower socioeconomic class population groups [9, 10]. The costs associated with 
tobacco use also render them economically poorer, with further consequences for 
their physical health [11]. Theories for the increased smoking rates in people with 
schizophrenia include a therapeutic effect of nicotine on psychotic symptoms and 
cognitive deficits as well as a propensity for smoking in an attempt to increase the 
metabolism of antipsychotic drugs, thus reducing their side effects [10, 12]. 

Patients with chronic psychoses maintain the sedentary or indoor way of life and 
are less likely to exercise and more likely to use diets higher in fat and lower in fiber 
compared to the general population [9] . Some studies have shown that the rates of 
obesity and alcohol misuse are comparable in patients with chronic psychosis and in 
the general population [8]. However, there is an association between schizophrenia 
and alcohol and drug misuse [13, 14]. Smoking, alcohol misuse and lifestyle risks do 
not represent the full picture of risk factors for cancer. A more important risk factor 
for cancer than smoking or eating less fruit and vegetables that suggested by current 
health guidelines, [15] is being exposed to carcinogenic chemical compounds in the 
workplace. As patients with schizophrenia as a rule are usually unemployed, this 
could decrease their cancer morbidity. 

Medication 

Psychotropic medication is associated with a host of physical complications and side 
effects, the discussion of which is beyond the scope of this review. Antipsychotic 
medication in particular may induce endocrinologic (e.g., galactorrhea), neurologic 
(e.g., tardive dyskinesia), and cardiovascular (e.g., prolongation of the QT interval) 
side effects [16]. Although novel antipsychotic agents are safer and less toxic than 
the conventional medications, they have their own potential for worsening physical 
health. In particular, their propensity to cause overweight may jeopardize both the 
patient's physical health and compliance with therapy [17, 18]. 
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At the same time, there is a somewhat paradoxical protective action of antipsy- 
chotic pharmacotherapy, both direct (anticancer effects) and indirect (actions of 
antipsychotic drugs on hormones by inhibition of dopamine) that might contribute 
to the lower rate of cancer occurrence in schizophrenia [19]. 

Service-Related Risks 

Growing evidence shows that there exist barriers to receiving adequate medical care 
among patients with schizophrenia [20-22]. Psychiatrists and family physicians are 
fairly poor at recognizing and treating physical conditions in psychiatric patients 
[23-25]. Because physical complaints may occur as part of a psychiatric illness, 
some physicians might neglect physical assessment in their psychiatric patients, 
wrongly assuming that their symptoms are psychological. Alternatively, the psy- 
chiatric symptoms may render patients less able or less likely to communicate their 
physical needs [24, 26, 27]. Attending physicians may be uncomfortable dealing 
with patients with psychiatric problems, which might impair their clinical assess- 
ment. The stigma of mental illness may be another barrier preventing patients 
from seeking and receiving the correct treatment [25]. For example, in the United 
States many people with mental disorders report difficulty in obtaining insurance. 
Therefore, cost is the barrier that prevents them from obtaining the right medical 
care when it is needed [28-30]. However, this is not the case for Israel, where 
medical insurance is available practically for all citizens [31]. 

Use of medical care varies by psychiatric diagnosis, with young adults with 
schizophrenia and adults of all ages with bipolar disorder having an especially high 
risk of not receiving general medical services [32]. Few researchers have studied 
whether psychiatric patients are offered general screening measures, such as mam- 
mography and cervical smears, as often as the general population. For instance, 
women with schizophrenia are less likely to receive appropriate cervical cancer 
screening and this situation may mitigate good continuity of care by primary care 
physicians with psychiatrists assisting [33, 34]. 

The aforementioned factors could account for the fact that schizophrenia is asso- 
ciated with the rate of premature mortality that is 2-3 times higher than in the 
general population, [35, 36] however, the role of cancer in this excess mortality 
remains unclear. 



Cancer Morbidity 

Lower than expected rates of cancer have sporadically been reported for psychiatric 
patients over almost a century [37]. In recent years, when population-based stud- 
ies have become available, an analysis of the data by specific types of cancer and 
by specific psychiatric diagnoses allows to obtain more valid and reliable results. 
Paradoxically, however, the recent studies bring controversial results, depending 
upon both type of cancer and type of disorder [38]. Therefore, we reviewed 
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systematically the epidemiological findings by aggregated cancer sites and by 
cancer type and localization as well. 

Aggregated Rates 

Controversy concerning cancer incidence in schizophrenia exists because of hetero- 
geneous findings. In the USA, Carney et al. [39], using a large pool of insurance 
claims, reported that overall individuals with mental disorders were no more or less 
likely to develop a malignancy than those without such diagnoses. Analyzing the 
types of cancer, they found that there was a slightly greater chance of respiratory 
system cancers, which was explained by the increased rate of smoking in this popu- 
lation. Grinshpoon et al. [40] reviewed six population-based studies conducted in the 
USA, Australia, Denmark, Finland and Japan and found reduced cancer incidence 
rates in four of them [41-46]. The exceptions were the USA (Honolulu) and Japan's 
(Hagasaki) studies [41] and Finnish study, [44] where standardized incidence ratios 
(SIRs) were higher for the patients with schizophrenia than for the respective gen- 
eral population. In their own large-scale epidemiological study carried out in Israel, 
Grinshpoon and associates [40] found a slightly decreased overall rate of cancer in 
persons with schizophrenia, although risks for specific types of cancer varied. 

Breast Cancer 

Similar to the case of overall cancer rates, epidemiological studies examining the 
incidence of breast cancer in patients with schizophrenia report increased as well as 
reduced or similar incidence compared to the general population. Recently, Bushe 
and colleagues [47] performed a meta-analysis of 13 published studies to inves- 
tigate possible reasons for the variable findings [48-55]. Data were extracted for 
over 6,000 female patients who were compared to age-matched general populations 
from the relevant country from 1986 to 2008. Only 6 studies reported an increased 
or marginally increased incidence of breast cancer. These tend to be studies with 
more than 100 incident cases of breast cancer, greater than 100,000 person years 
follow up and older populations. The authors of the meta-analysis concluded that 
inconsistencies in study findings may be due to methodological issues such as low 
statistical power and the age range of cohorts studied. Reduced gender parity and 
hyperprolactinaemia were suggested to play a part of putative etiological factors for 
increased breast cancer in women with schizophrenia. 

Factors associated with breast cancer are consistent across epidemiologic stud- 
ies. Breast cancer's risks increased with age to a maximum for women in their 
60s; the rate of increase slowed for women in later decades of life, and it began 
to decline beyond the seventh decade; hormonal factors such as menopause and 
decreased surveillance and diagnosis among the elderly may underlie these find- 
ings [56]. Similarly, the lower risk among poor women (eligible for Medicaid) was 
explained by differences in reproductive patterns (e.g., greater parity, lower age at 
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first birth, and lower age at menarche) or surveillance and diagnosis [57]. Also, 
increased hazards for women was associated with benign breast disease, [58] obe- 
sity, [59] and non-breast malignancies [60]. The increased risk in patients with more 
comorbid illness and more outpatient medical visits may be due to higher levels of 
surveillance for breast cancer in these populations. 

Lung Cancer 

In Denmark, Dalton et al. [52] found marginally reduced risk for lung cancer in male 
patients with schizophrenia that was due to a reduction in risk for older patients, 
and increased risk for breast cancer in female patients with schizophrenia. Despite 
decreased overall rate of cancer in persons with schizophrenia in Israel, Grinshpoon 
et al. [40] reported elevated risk for lung cancer for male but not female schizophre- 
nia inpatients, particularly for those originated from Asia and Africa. In contrast, 
Lichtermann et al.'s study [44] in Finland reported increased overall cancer risk, 
with half of the excess cases attributed to lung cancer and with the strongest relative 
increase in risk in pharyngeal cancer. The standard explanation for such findings 
is an excessive tobacco smoking of men suffering from schizophrenia, exceeding 
potential anticancer effects of other factors. 

Prostate Cancer 

The best evidence of the lower risk of cancer in patients with schizophrenia is that 
with prostate cancer, a condition exposed to a substantial effect of the hormones 
affected by antipsychotic medication. Fuller Torrey [61] undertook a systematic 
review of the relevant literature on the incidence of prostate cancer in individuals 
with schizophrenia. He revealed 5 studies that reported age- standardized and site- 
specific cancer data [40, 44, 50, 52, 53]. Although, the incidence of cancer at other 
sites varied across the studies, all the five studies found a lower SIR for prostate 
cancer, ranging from 0.49 to 0.76. Possible explanations included ascertainment 
bias; genetic factors; antipsychotic drug effects, either by being cancer protective 
or decreasing testosterone, or both; and lifestyle differences, such as prolonged 
hospitalization resulting in a decreased opportunity for heterosexual intercourse. 

Until recently, most men with schizophrenia were hospitalized on gender- 
segregated wards. They thus had little opportunity for heterosexual intercourse or for 
becoming infected with sexually transmitted diseases, which, in some studies, have 
been associated with an increased risk of prostate cancer. In one study, for exam- 
ple, 43% of men with severe psychoses had never had a sexual relationship [62]. In 
another study, 32% of men with schizophrenia had never had a sexual relationship 
[63]. Additional support for this hypothesis also comes from the decreased incidence 
of cervical cancer in women with schizophrenia reported in three studies [50-52] 
but not in two others [44, 53]. In recent years, as psychiatric patients have been 
deinstitutionalized, their pattern of sexual activity has more closely approximated 
that of the general population. 
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Family Studies 

Given that genetic causes have been proposed as an explanation of findings of a 
reduced risk of cancer among people with schizophrenia, one would expect that 
the risk of cancer among first-degree relatives would be similarly reduced. In order 
to test this hypothesis, Levav and associates [64] investigated the risk of cancer 
among the biological parents and full siblings of a large cohort of inpatients with 
schizophrenia in Israel. Linkage analysis was carried out between national pop- 
ulation, psychiatric and cancer databanks. SIRs for aggregated cancer sites were 
calculated by comparing the incident rates among schizophrenia patients and their 
first-degree relatives with national incidence rates. Reduced SIRs were found across 
all groups examined. Among parents, whose numbers were adequately large, the 
findings reached statistical significance. For patients with schizophrenia and their 
siblings representing a markedly younger population, only a trend was observed. 
The authors interpreted the obtained results in the terms of a genetic hypothesis that 
suggests the presence of a gene(s) with the dual effect of reducing the cancer risk 
and simultaneously disrupting neurodevelopment that, in turn, has been considered 
a plausible cause of the schizophrenia. 

Catts and colleagues [65] performed a meta-analysis on SIRs of cancer in patients 
with schizophrenia and first-degree relatives and compared with general population 
samples. They revealed that the aggregated overall cancer incidence in patients was 
not significantly increased. Although lung cancer incidence was slightly increased 
(by 31%), it was reduced after adjusting for smoking prevalence. At the same time, 
the incidence of several cancers unrelated to smoking was reduced. However, breast 
cancer rates were significantly increased in female patients. The pooled overall can- 
cer incidence in siblings and parents was significantly reduced. A metaregression 
detected a significant relationship between cancer risk in the general population 
and relative risk in patients. The authors concluded that a discrepancy between 
cancer risk exposure and cancer incidence in schizophrenia suggests a protective 
effect. 

A lower risk of morbidity for cancer in both the index cases and their blood- 
related relatives points to genetic influence: if patients can be less exposed to 
chemical carcinogenic compounds as they are generally unemployed, and may ben- 
efit from some yet unknown protective action provided by antipsychotic drugs, such 
mechanisms cannot account for the reduced risk in their blood kin [66] . 

Despite several methodological issues and heterogeneous results, the epidemi- 
ological studies of the relationships between schizophrenia and cancer detected a 
reduced incidence of cancer observed in patients with schizophrenia compared with 
the general population [40, 67, 68]. It is intriguing that two rigorous population- 
based studies found a significantly lower risk of lung and prostate cancer in people 
with schizophrenia and their first-degree relatives compared with people without 
schizophrenia after adjustment for confounder variables [44, 64]. More recently, 
the first meta-analysis of cancer incidence rates in patients with schizophrenia, 
their parents and siblings has been published [65] and reported a discrepancy 
between cancer risk exposure and cancer incidence in schizophrenia, consistent with 
a possible genetic protective effect. Although other possible explanations may be 
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involved such as, epidemiological bias, cancer-protective effect of classical antipsy- 
chotic medications, obstetric complications and lifestyle differences, [55, 61, 66] the 
authors propose the explanatory hypothesis that the genetic predisposition toward 
schizophrenia confers genetically reduced susceptibility to cancer. 

Cancer in Bipolar and Schizoaffective Disorders 

In contrast with schizophrenia, few studies have explored the cancer rates in patients 
with depressive symptoms, bipolar disorders or schizoaffective disorders. Despite 
the presence of similar factors among patients with bipolar disorder that might 
affect the risk for cancer (diet, smoking and medications), several studies found 
a nonsignificant statistical risk for cancer (reviewed by Carney and Jones [69]). The 
authors conducted a review of health claims for over 3,500 individuals with bipolar 
disorder and described a significantly greater presence of multiple medical condi- 
tions. Compared with persons who had no claims for a mental illness, persons with 
bipolar disorder were more likely to have multiple comorbid and chronic medical 
conditions. Although an increased prevalence was found for conditions spanning 
all organ systems, hyperlipidemia, lymphoma, and metastatic cancer were the only 
conditions less likely to occur in persons with bipolar disorder than in the general 
population. 

More recently, Barchana et al. [70], using linkage analysis based on the psy- 
chiatric and the cancer national databanks in Israel, found an enhanced risk for 
aggregated cancer sites among patients with bipolar disorders. However, the risk 
for breast cancer was not significantly higher than in the general female population 
that does preclude drawing firm conclusions. 

The same research group, [71] using the same methodological approach to 
explore risk for cancer among schizoaffective disorders, revealed no significant 
increase or decrease in the risk in these patients compared with the Israeli gen- 
eral population. The authors disposed conditionally these results between the 
schizophrenia findings that in general show a reduced risk for cancer and the bipolar 
disorder findings that show generally an increased risk. 

Another study [72] examined association of depressive symptoms with prospec- 
tive incidence of colorectal cancer and distal colorectal adenomas in 81,612 women 
without prior cancer from the Nurses' Health Study; 400 cases of colorectal cancer 
and 680 distal colorectal adenomas. The study found that women with the highest 
levels of depressive symptoms had an elevated risk of incident colorectal cancer 
compared with women with the lowest levels of symptoms and this association 
appeared stronger in overweight women. However, depressive symptoms were unre- 
lated to risk of colorectal adenomas. The associations were interpreted as consistent 
with a possible role in late promotion of the disease. 

In contrast, one of few studies that have addressed the problem of depression 
and breast cancer risk using population-based cohorts and prospective designs, [73] 
found that women with clinically significant depressive symptoms had a lower 
risk of breast cancer during a 2-5 year period following their screening. Family 
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history of breast cancer, hypothyroidism and unilateral oophorectomy were found 
to be significant predictors of breast cancer development. The findings suggest that 
depressive symptoms may be associated with a protective factor involved in the 
development of breast cancer. 

Finally, a resent population-based, nested, case-control study using data from a 
general practice database, explored the risk of 6 common cancers (breast, colon, 
rectal, gastroesophageal, prostate, and respiratory) in patients with schizophrenia 
or bipolar disorder [54]. This study showed that patients with schizophrenia had 
a significantly higher risk of colon cancer and a lower risk of respiratory cancer 
compared with patients without schizophrenia. In contrast, the risks of cancer in 
patients with and without bipolar disorder were similar. The authors emphasized the 
fact that risk of colon cancer was threefold increased in patients with schizophrenia 
who take antipsychotic medications. 

Cancer Mortality 

Similar to inconsistent findings regarding cancer incidence, there are conflicting 
results on the relationship between cancer incidence and mortality in psychiatric 
patients. Osborn et al. [74] in the UK found that the rates of cancer-related deaths, 
other than those directly attributable to smoking, were not increased. Most studies, 
however, suggest that cancer mortality is increased, even if cancer incidence is no 
different from that in the general population. Different methodologies and outcomes 
may account for the inconsistency of the results. Recently, Kisely and associates 
[75] explored the association between mental illness and cancer incidence, first 
admission rates, and mortality in Nova Scotia, Australia, using a population-based 
record-linkage data on 247,344 patients in contact with primary care or special- 
ist mental health services, which were linked with cancer registrations and death 
records. Their analysis showed that cancer mortality was 72% higher in males and 
59% higher in females among patients in contact with mental health services that 
reflected similarly elevated first admission rates. Evidence for increased cancer inci- 
dence was weaker and less consistent. For several cancer sites, such as melanoma, 
prostate, bladder, and colorectal cancers in males incidence rate ratios were lower 
than might be expected given the mortality and first admission rate ratios, and no 
higher than that of the general population. The researchers concluded people with 
mental illness in Nova Scotia have increased mortality from cancer, which cannot 
always be explained by increased cancer incidence. Possible explanations, requir- 
ing further study, included delays in detection or initial presentation leading to more 
advanced staging at diagnosis, and difficulties in communication or access to health 
care. 

Rouillon et al. [76] reported an 11 -year prospective cohort study of mortality 
in patients with schizophrenia in Reims, France. Their mortality rate was nearly 
fourfold higher than in the general population. Cancer was the second most frequent 
cause of mortality, with a global standardized mortality ratio (SMR) of 1.5. For men, 
lung cancer was the most frequent localization, with an SMR of 2.2. For women, 
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breast cancer was the most frequent localization, with an SMR of 2.8. The two 
baseline predictors of death by lung cancer in that study were duration of smoking 
and age older than 38 years. 

Capasso et al. [77] compared the mortality in a large cohort of patients with 
schizophrenia and schizoaffective disorders to the general US population and found 
that there was excess of cancer mortality: 19% deaths of patients with the mental 
disorders was caused by lung cancer and other 17% by other respiratory diseases. 
These results suggest that the survival gap in schizophrenia/schizoaffective disorder 
appears to be increasing over the last three decades, particularly in light of continued 
improvements in the general population's lifespan. 

In order to explain excessive mortality and shortened longevity of patients 
with schizophrenia, Kirkpatrick and colleagues [78] proposed the hypothesis that 
schizophrenia is a syndrome of accelerated aging. The biological plausibility of 
the hypothesis is supported by the existence of established syndromes of accel- 
erated aging and by the sharing of risk factors between schizophrenia and other 
age-related conditions (e.g., cancer). Reduced cancer incidence among patients 
with schizophrenia that contradicts their hypothesis the authors attempt to explain 
by the assumption that patients with schizophrenia may not live long enough to 
show an increase in cancer deaths because of their very high rates of suicide and 
cardiovascular diseases. 



Cellular and Molecular Explanations 

Defects in genetic and developmental processes are thought to contribute sus- 
ceptibility to schizophrenia [79, 80]. Due to etiological complexity identifying 
susceptibility genes and abnormalities in the development has been difficult; how- 
ever the importance of genes within chromosomal 8p region for neuropsychiatric 
disorders and cancer is well established [81]. 

It is biologically plausible that specific tumor- suppressor genes on 8p, that are 
down-regulated in lung and prostate cancer, could be up-regulated in schizophrenia. 
This phenomenon has been considered for various tumor-suppressor genes, such 
as TP53 on 17pl3, [82] APC or adenomatous polyposis coli on 5q21-22 [83] and 
TGFBR2 or transforming growth factor-b receptor on 3p22, however in this last case 
with negative association for 10 single-nucleotide polymorphisms in the Japanese 
population [84]. 

The tumor-suppressor TP53 gene has been identified as the most commonly 
mutated gene in human neoplasms [85]. The p53 tumor- suppressor protein regulates 
the cell cycle, checkpoint control, repair of DNA damage and apoptosis, [86, 87] 
and several developmental processes, including cerebral vascularisation, [88] neu- 
rogenesis and neural crest migration [89]. Independent genetic evidence for TP53 
as a schizophrenia susceptibility gene is strong, with five of six studies reporting 
significant association [90-94]. Genotype and allele frequencies at Mspl polymor- 
phisms of TP53 are likewise significantly different between Korean schizophrenia 
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and lung cancer subjects [82]. TP53 activates the transcription of PTEN (tumorsup- 
pressor phosphatase with tensin homology), and therefore functions as a negative 
regulator of the entire phosphatidylinositol-3-kinase (PBK)-AKT signaling path- 
way that drives tumorigenesis [95] and many critical signaling systems involved 
in neural development, survival and plasticity [96] . The inappropriate inhibition of 
PI3K-AKT pathway has been associated with diseases as diverse as diabetes and 
schizophrenia [97, 98]. It is noted that the NQOl enzyme protects against oxidative 
stress and carcinogenesis, including stabilization of TP53 [99]. NQ01*2 is a mis- 
sense variant (NP_000894:p.l87P > S) that predicts poor survival among women 
with breast cancer mediated, in part, by TP53-linked roles of NQOl [100]. 

Defects in tumor-suppressor APC gene, which is associated with colon and 
other cancers [101, 102] are also associated with susceptibility to schizophrenia; 
furthermore, APC is up-regulated in patients with schizophrenia [83]. 

It is possible that the same genetic factors located in the chromosomal region 8p 
might induce cancer in the general population, but have also a possible protective 
effect for lung and prostate cancer in individuals with schizophrenia and their rela- 
tives. In this respect, 8p may represent a landmark for the identification and cloning 
of genes involved in cancer and schizophrenia. 

Recently, MET proto-oncogene (MET) was identified as a candidate gene for 
schizophrenia [103]. If the M£T-schizophrenia association is true, one would expect 
over-transmission of cancer-protecting variants to patients with schizophrenia, a 
hypothesis that is likely to require a much larger sample size to test with adequate 
power [104]. 



Signal Transduction Explanations 

The role of phosphatidylinositide 3-kinase (PI3K) and protein kinase B (PKB) path- 
way in schizophrenia and its potential role in cancerogenesis were recently reviewed 
by Kalkman [105]. Since the PI3K-PKB pathway is involved in cellular growth 
and proliferation, [106, 107] reduced activity of this cascade in schizophrenia could 
at least partly explain the neuronal dystrophy reported in neuroanatomical stud- 
ies of brains from schizophrenic patients [108, 109]. It is known that risk factors 
for schizophrenia, such as corticosteroids and cannabis, suppress the activity of the 
PI3K-PKB pathway, [110] and conversely, estrogen and vitamin D2 factors, that 
exhibit a moderate protective activity in schizophrenia, electroconvulsive therapy, 
and chronic antipsychotic treatment stimulate this pathway [111-114]. Likewise, 
reduced activity of the PI3K-PKB pathway makes the brain more susceptible to 
virus infections, anoxia, and obstetric complications -recognized risk factors for 
schizophrenia, [115, 116] whereas a reduction of growth factor levels towards the 
end of puberty could contribute to the emergence of schizophrenia symptoms around 
that age [117, 1 18]. On the other hand, constitutive overactivation of the PI3K-PKB 
pathway increases cancer risk and facilitate the growth of colon, ovarium, uterus, 
breast, prostate, gastric cancers, melanoma and other cancers [119, 120]. Therefore, 
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the presumed hypoactivity of the PI3K-PKB cascade might provide a partial expla- 
nation for the epidemiological finding of a reduced cancer rate in schizophrenic 
patients [105]. Recognition of the role of a dysfunctional PI3K-PKB pathway in 
schizophrenia might help in the discovery of hitherto undetected causative gene 
mutations and could also lead to novel therapeutic approaches. However, a major 
challenge that remains to be solved is how the PI3K-PKB pathway can be activated 
without increasing the risk of cancer. 



Apoptosis 

Another explanation for reduced cancer risk in schizophrenia involves apoptotic 
mechanisms closely related with both the synaptic pathology of schizophrenia [121] 
and controlling cellular growth and proliferation. Apoptosis is a highly regulated 
form of cell death that is often likened to cellular suicide [122, 123]. Apoptosis is 
morphologically and molecularly distinct from necrosis, the other principal form 
of cell death [124]. Cytomorphological features of apoptosis include cell shrink- 
age, membrane blebbing, chromatin condensation, DNA fragmentation, and cellular 
disintegration via phagocytosis [125]. Apoptosis occurs without inflammation and 
generally requires the formation of new gene products to proceed [126]. Significant 
apoptotic cell death occurs during early development of the nervous system with 
over half of all developing neurons dying by apoptosis [127]. This process has 
been referred as to neuronal pruning or sculpturing neurons [128, 129] impaired 
in schizophrenia [121]. Apoptosis also serves to eliminate injured or diseased neu- 
rons throughout life and it has been implicated in a number of neurodegenerative 
disorders [130, 131]. 

Apoptotic activity can be triggered by a broad array of stimuli including oxida- 
tive stress (e.g., ischemia, hypoxia), pro-inflammatory cytokines, excitotoxicity, 
neurotrophin withdrawal, mitochondrial dysfunction, and abnormal intracellular 
calcium concentrations [124]. A number of these stimuli can alter Bcl-2 family pro- 
tein expression via potent regulatory genes such as p53 on 8p region [132] and par-4 
[133] in order to promote cytochrome C release and induce caspase-3 activation. 

Oxidative insults are well established triggers of apoptosis [124] and several 
lines of evidence implicate oxidative stress in the pathogenesis of schizophrenia, 
especially perinatally [134]. Oxidative stress occurs when the levels of reactive oxy- 
gen species (including hydroxyl and superoxide radicals) exceed the antioxidant 
capacity of a given cell or system. 

Patients with first-episode and chronic schizophrenia have lower than normal lev- 
els of antioxidant defense enzymes including superoxide dismutase (SOD) activity 
in red blood cells which suggests an increased vulnerability to oxidative insults 
[135]. Several lines of investigation also indicate that membrane phospholipid 
turnover is increased in schizophrenia including increased peripheral activity of the 
phospholipase A2 system [136-138] as well as increased cortical phosphodiester 
levels in first episode psychosis by 3 IP MRS [139]. 
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Psychotropic Drugs Effects 
Antipsychotics 

Another possible explanation for reduced cancer risk in schizophrenia is the cancer 
protective effect of antipsychotic medications. Csatary [140] observed an antitu- 
mor effect for chlorpromazine; subsequent studies confirmed this effect for other 
antipsychotic agents in cell culture and mouse models [141-146]. Carrillo and 
Bemtez [147] speculated that the antitumor effect is "related to the modulation 
by antipsychotic drugs of CYP enzymes involved in mutagen activation and also 
elimination." 

Another possible mechanism whereby antipsychotic drugs could decrease the 
incidence of hormonally-dependent cancers (e.g., prostate cancer) is by decreas- 
ing testosterone. Many antipsychotic agents are known to stimulate the production 
of prolactin, and galactorrhea is a frequent side effect. Increased prolactin lev- 
els are known to suppress luteinizing hormone, follicle- stimulating hormone, and 
testosterone levels. In support of this, Mortensen, [19] using a case-control cohort, 
reported that patients with schizophrenia who received a cumulative lifetime dose of 
15 g or more of chlorpromazine "had an incidence of prostate cancer approximately 
one third the incidence". 

Laboratory studies [148] have enabled the possibility that some centrally acting 
dopamine antagonists used for treating psychotic disorders may increase the risk 
of breast malignancies. Likewise, in clinical studies it is well established that at 
therapeutic dosages, some of these drugs cause dose-dependent increases in serum 
prolactin levels, with significantly greater increases in women than in men [149]. 
In animals, increased prolactin levels can cause malignant transformation of breast 
tissue [150]. Elevated prolactin levels also promote tumor growth in rodents with 
induced mammary malignancies [151-153]. 

Finally, Wang et al. [154] in a retrospective cohort study including 52 819 women 
exposed and 55 289 not exposed to dopamine antagonists, aged 20 years or older, 
and initially free of breast cancer, found that the use of antipsychotic dopamine 
antagonists was associated with a 16% increase in the risk of breast cancer, with 
a dose-response relationship: the larger cumulative dosages the greater risk. The 
increased risk was also noted in women who used prolactin-elevating antiemetic 
dopamine antagonists despite having different breast cancer risk profiles compared 
with antipsychotic dopamine antagonist users. 

Interestingly, dopamine antagonist use was not associated with risk of colon 
cancer, ie a control condition unrelated to elevated prolactin levels. 

Antidepressants 

Studies that explored risk for cancer in the use of antidepressants yield inconsis- 
tent findings and such information has created considerable confusion, especially 
in cancer patients [155]. For instance, two clinical studies reported that women 



494 



A.M. Ponizovsky et al. 



taking the selective serotonin reuptake inhibitor (SSRI) paroxetine had a seven- 
fold increased risk of breast cancer; those taking the older tricyclic antidepressants, 
that increase levels of both serotonin and norepinephrine, as well as antagonize 
histamine- 1 receptors, had a twofold higher risk [156]. However, in a subsequent 
report within that year, the same authors announced that paroxetine was associated 
with an increased risk of only 70%, instead of the sevenfold reported previously 
[157]. 

Antidepressants had previously been reported to promote the growth of some 
tumors in laboratory tests [158, 159] along with certain antihistamines [160]. In 
those reports, amitriptyline and fluoxetine, along with the histamine- 1 receptor 
antagonists loratadine, astemizole only in low doses and hydroxyzine, increased 
melanoma growth in mice; however, high doses did not [161, 162]. Other stud- 
ies suggested that tricyclic antidepressants (e.g., amitriptyline and desipramine) 
may increase the risk of breast cancer [163-165]. Yet, there is an unexplained 
paradox in that many publications report opposite results. For instance, hydrox- 
yzine was shown to be cytotoxic against human breast cancer cells [166] and 
other histamine- 1 receptor antagonists were protective against tumor cell prolifera- 
tion [167]. Moreover, fluoxetine, imipramine, sertraline, paroxetine and citalopram 
demonstrated antineoplastic properties, [168-171] elsewhere amitriptyline inhibited 
the growth of renal cell adenocarcinoma [172]. In fact, amitriptyline, fluoxetine 
and paroxetine were all found to protect neurons from the damaging effects of 
stress [173]. 

Histamine has been reported to promote cancer by stimulating cell division and 
activating suppressor T-cells [174, 175]. Drugs with histamine- 1 receptor antag- 
onist actions have been reported to augment the therapeutic effect of anticancer 
agents [176]. These drugs bind to an intracellular antiestrogen "histamine receptor" 
[166, 177] that affects cell growth. This binding site may also explain the antipro- 
liferative effects of the antiestrogen tamoxifen [178] and may be involved in the 
anticancer effects of select flavonoids [179] with unique structural requirements 
[180]. Results using an "intracellular histamine antagonist" showed that low doses 
accelerate tumor growth in rodents, while high concentrations are cytotoxic to many 
human tumors [162]. To confuse the matter further, in vivo human studies with this 
molecule were suggestive of augmentation of the beneficial effect of chemotherapy 
[162] and possibly enhancement of the response to cyclophosphamide in advanced 
hormonally unresponsive prostate cancer [181]. 

Later studies reported that patients receiving fluoxetine and amitriptyline have 
increased incidence of cutaneous pseudolymphomas [182] and that drugs with 
antihistaminic properties contribute to atypical cutaneous lymphoid hyperpla- 
sia [183]. However, a careful review of these results showed that the most of 
patients studied were receiving polypharmacy treatment, of which only tricyclic 
antidepressants and phenothiazines had histamine- 1 receptor antagonist properties, 
whereas others were SSRIs and benzodiazepines without antihistamine effect [183]. 
Thus, even though the authors referred to "antihistamines", it was impossible to 
clearly conclude what type of drug may have been associated with these benign 
lesions. 
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Ascertainment Bias 

Because most epidemiological studies reviewed here have been carried out by using 
official registers, ascertainment bias could be responsible for the findings of reduced 
cancer risks among mentally ill people [61]. First, because patients with schizophre- 
nia are known to be less compliant with medical advice and care [184] and it 
increases the chance that they are not detected or are lost at followup following ini- 
tial screening. Second, because they are also less likely to be undergoing to autopsy 
in the case of their death, [19] another cause of missing cancer diagnosis in official 
repertories [61]. However, Catts et al. [65] discount diagnostic ascertainment bias 
as a reason for their findings, because in many types of cancer the symptoms are 
very impairing and or painful and are unlikely to go undetected when they had their 
onset, and because the same reduced risk observed in patients is seen among their 
relatives, who are less likely to be exposed to ascertainment bias [44, 64, 185]. 



Conclusion and Future Directions 

There are relatively lower rates of some cancers in schizophrenia patients despite 
their heavy smoking [185] and unhealthy diet and life-style. It is possible that 
genes responsible for cellular differentiation, proliferation, growth, migration, sig- 
nal transduction, adhesion [186], metabolism, survival, protection and apoptosis 
play a role in both schizophrenia and cancer. 

Research on the molecular relationships between schizophrenia spectrum dis- 
orders and cancer could be relevant to both pathophysiology of schizophrenia and 
malignancy. The presence of the same genes can increase the risk for schizophre- 
nia but lower the risk for cancer. The identification of the cellular pathways that 
lead to the neurodevelopmental insults involved in schizophrenia, could contribute 
to the development of new antipsychotics, as well, the designing of novel ther- 
apeutic agents for those types of cancer, whose incidence is indeed reduced in 
schizophrenia. 

Further studies are required to explore the topic in depth. As noted in this 
review, patients with schizophrenia are not completely immune to cancer, and when 
they develop such a malignant disease, the course is often critical, due to their 
noncompliance to therapy and medical follow-up [9, 184]. 

References 

1. Tandon R, Nasrallah HA, Keshavan MS (2009) Schizophrenia, "just the facts" 4. Clinical 
features and conceptualization. SchizophrRes 110:1-23 

2. Mueser KT, McGurk SR (2004) Schizophrenia. Lancet 363:2063-2072 

3. Crow TJ (1980) Positive and negative schizophrenic symptoms and the role of dopamine. Br 
J Psychiatry 137:383-386 

4. Andreasen NC, Olsen S (1982) Negative versus positive schizophrenia: definition and 
validation. Arch Gen Psychiatry 39:789-794 



496 



A.M. Ponizovsky et al. 



5. Kay SR, Fiszbein A, Opler LA (1987) The positive and negative syndrome scale (PANSS) 
for schizophrenia. Schizophr Bui 13:261-276 

6. Schultz SK, Andreasen NC (1999) Schizophrenia. Lancet 353: 1425-1430 

7. Maki P, Veijola J, Jones PB et al (2005) Predictors of schizophrenia-a review. Br Med Bull 
73:1-15 

8. Kendrick T (1996) Cardiovascular and respiratory risk factors and symptoms among general 
practice patients with long-term mental illness. Br J Psychiatry 169:733-739 

9. Brown S, Birtwistle J, Roe L, Thompson C (1999) The unhealthy lifestyle of people with 
schizophrenia. Psychol Med 29:697-701 

10. Dalack GW, Healy DJ, Meador- Woodruff JH (1998) Nicotine dependence in schizophrenia: 
clinical phenomena and laboratory findings. Am J Psychiatry 155:1490-1501 

11. McCreadie RG, Kelly C (2000) Patients with schizophrenia who smoke. Private disaster, 
public resource [editorials]. Br J Psychiatry 176:109 

12. Kelly DL, McMahon RP, Wehring HJ et al (2009) Cigarette Smoking and Mortality 
Risk in People With Schizophrenia. Schizophr Bull Dec 17 [Epub ahead of print] doi: 
10.1093/schbul/sbpl52 

13. Kavanagh DJ, McGrath J, Saunders JB et al (2002) Substance misuse in patients with 
schizophrenia: epidemiology and management. Drugs 62:743-755 

14. Batki SL, Meszaros ZS, Strutynski K et al (2009) Medical comorbidity in patients with 
schizophrenia and alcohol dependence. Schizophr Res 107:139-146 

15. Band PR, Le ND, Mac Arthur AC et al (2005) Identification of occupational cancer risks in 
British Columbia: a population-based case-control study of 1129 cases of bladder cancer. J 
Occup Environ Med 47:854-858 

16. Bender S, Grohmann R, Engel RR et al (2004) Severe adverse drug reactions in psychiatric 
inpatients treated with neuroleptics. Pharmacopsychiatry 37(1, suppl):46-53 

17. Henderson DC (2007) Weight gain with atypical antipsychotics: evidence and insights. 
J Clin Psychiatry 68(12, suppl): 18-26 

18. Kurzthaler I, Fleischhacker WW (2001) The clinical implications of weight gain in 
schizophrenia. J Clin Psychiatry 62(7, suppl): 32-37 

19. Mortensen PB (1992) Neuroleptic medication and reduced risk of prostate cancer in 
schizophrenic patients. Acta Psychiatr Scand 85:390-393 

20. Bromley E (2007) Barriers to the appropriate clinical use of medications that improve the 
cognitive deficits of schizophrenia. Psychiatr Serv 58:475-481 

21. McCabe MP, Leas L (2008) A qualitative study of primary health care access, bar- 
riers and satisfaction among people with mental illness. Psychol Health Med 13: 
303-312 

22. Kerwin R (2009) Connecting patient needs with treatment management. Acta Psychiatr 
Scand 438(suppl):33-39 

23. Koran LM, Sox HC Jr, Marton KI et al (1989) Medical evaluation of psychiatric patients. I. 
Results in a state mental health system. Arch Gen Psychiatry 46:733-740 

24. Felker B, Yazel JJ, Short D (1996) Mortality and medical comorbidity among psychiatric 
patients: a review. Psychiatr Serv 47:1356-1363 

25. Phelan M, Stradins L, Morrison S (2001) Physical health of people with severe mental 
illness. BMJ 322:443-444 

26. Jeste DV, Gladsjo JA, Lindamer LA, Lacro JP (1996) Medical comorbidity in schizophrenia. 
Schizophr Bull 22:413-430 

27. Grinshpoon A, Ponizovsky AM (2008) The relationships between need profiles, clinical 
symptoms, functioning and the well-being of inpatients with severe mental disorders. J Eval 
ClinPract 14:218-225 

28. Awad AG, Voruganti LN (2008) The burden of schizophrenia on caregivers: a review. 
Pharmacoeconomics 26:149-162 

29. de Hert M, Schreurs V, Vancampfort D et al (2009) Metabolic syndrome in people with 
schizophrenia: a review. World Psychiatry 8:15-22 



19 Schizophrenia Spectrum Disorders and Risk for Cancer Morbidity and Mortality 



497 



30. Mclntyre RS (2009) Understanding needs, interactions, treatment, and expectations among 
individuals affected by bipolar disorder or schizophrenia: the UNITE global survey. J Clin 
Psychiatry 70(3, suppl):5-ll 

31. Levav I, Grinshpoon A (2004) Mental health services in Israel. Int Psychiatry 4: 10-14 

32. Cradock-O'Leary J, Young AS, Yano EM et al (2002) Use of general medical services by 
VA patients with psychiatric disorders. Psychiatr Serv 53:874-878 

33. Lindamer LA, Wear E, Sadler GR (2006) Mammography stages of change in middle-aged 
women with schizophrenia: an exploratory analysis. BMC Psychiatry 6:49-56 

34. Martens PJ, Chochinov HM, Prior HJ et al (2009) Are cervical cancer screening rates dif- 
ferent for women with schizophrenia? A Manitoba population-based study. Schizophr Res 
113:101-106 

35. Harris EC, Barraclough B (1998) Excess mortality of mental disorder. Br J Psychiatry 
173:11-53 

36. Rantanen H, Koivisto AM, Salokangas RK et al (2009) Five-year mortality of Finnish 
schizophrenia patients in the era of deinstitutionalization. Soc Psychiatry Psychiatr 
Epidemiol 44:135-142 

37. Fox BH (1978) Cancer death risk in hospitalized mental patients. Science 201 :966-968 

38. Iacovides A, Siamouli M (2008) Comorbid mental and somatic disorders: an epidemiologi- 
cal perspective. Curr Opin Psychiatry 21:417-421 

39. Carney CP, Woolson RF, Jones L et al (2007) Occurrence of cancer among people with 
mental health claims in an insured population. J Clin Psychiatry 68:917-923 

40. Grinshpoon A, Barchana M, Ponizovsky A et al (2005) Cancer in schizophrenia: is the risk 
higher or lower?. Schizophr Res 73:333-341 

41 . Gulbinat W, Dupont A, Jablensky A et al (1992) Cancer incidence of schizophrenic patients. 
Results of record linkage studies in three countries. Br J Psychiatry 161(18, suppl):75-83 

42. Mortensen PB (1994) The occurrence of cancer in first admitted schizophrenic patients. 
Schizophr Res 12:185-194 

43. Lawrence D, Holman CD, Jablensky AV et al (2000) Excess cancer mortality in Western 
Australian psychiatric patients due to higher case fatality rates. Acta Psychiatr Scand 
101:382-388 

44. Lichtermann D, Ekelund J, Pukkala E et al (2001) Incidence of cancer among persons with 
schizophrenia and their relatives. Arch Gen Psychiatry 58:573-578 

45. Cohen M, Dembling B, Schorling J (2002) The association between schizophrenia and 
cancer: a population-based mortality study. Schizophr Res 57:139-146 

46. Oksbjerg Dalton S, Munk Laursen T, Mellemkjaer L et al (2003) Schizophrenia and the risk 
for breast cancer. Schizophr Res 62:89-92 

47. Bushe CJ, Bradley AJ, Wildgust HJ et al (2009) Schizophrenia and breast cancer incidence: 
a systematic review of clinical studies. Schizophr Res 114:6-16 

48. Dupont A, Moller Jensen O, Stromgren E et al (1986) Incidence of cancer in patients diag- 
nosed as schizophrenic in Denmark. In: Ten Horn GHMM, Giel R, Gulbinat WH, Henderson 
JH, eds. Psychiatric Case Registers in Public Health, Elsevier, Oxford, 229-239 

49. Nakane Y, Ohta Y (1986) The example of a linkage with a cancer register. In: Ten Horn 
GHMM, Giel R, Gulbinat WH, Henderson JH, eds. Psychiatric Case Registers in Public 
Health, Elsevier, Oxford, 240-245 

50. Mortensen PB (1989) The incidence of cancer in schizophrenic patients. J Epidemiol 
Commun Health 43:43-47 

51. Barak Y, Achiron A, Mandel M et al (2005) Reduced cancer incidence among patients with 
schizophrenia. Cancer 104:2817-2821 

52. Dalton SO, Mellemkjaer L, Thomassen L et al (2005) Risk for cancer in a cohort 
of patients hospitalized for schizophrenia in Denmark, 1969-1993. Schizophr Res 75: 
315-324 

53. Goldacre MJ, Kurina LM, Wotton CJ et al (2005) Schizophrenia and cancer: an epidemio- 
logical study. Br J Psychiatry 187:334-338 



498 



A.M. Ponizovsky et al. 



54. Hippisley-Cox J, Vinogradova Y, Coupland C et al (2007) Risk of malignancy in patients 
with schizophrenia or bipolar disorder: nested case-control study. Arch Gen Psychiatry 
64:1368-1376 

55. Barak Y, Levy T, Achiron A et al (2008) Breast cancer in women suffering from serious 
mental illness. Schizophr Res 102:249-253 

56. Kelsey JL (1993) Breast cancer epidemiology. Epidemiol Rev 15:256-263 

57. Krieger N (1990) Social class and the black/white cross-over in the age-specific incidence of 
breast cancer: a study linking census-derived data to population based registry records. Am 
J Epidemiol 131:804-814 

58. Bodian CA (1993) Benign breast diseases, carcinoma in situ, and breast cancer risk. 
Epidemiol Rev 15:177-187 

59. Hunter DJ, Willett WC (1993) Diet, body size and breast cancer. Epidemiol Rev 15:110-132 

60. Horn-Ross PL (1993) Multiple primary cancers involving the breast. Epidemiol Rev 15: 
169-176 

61. Torrey EF (2006) Prostate cancer and schizophrenia. Urology 68: 1280-1283 

62. Bhui K, Puffet A, Strathdee G (1997) Sexual and relationship problems amongst patients 
with severe chronic psychoses. Soc Psychiatry Psychiatr Epidemiol 32:459-467 

63. Fortier P, Mottard J-P, Trudel G et al (2003) Study of sexuality-related characteristics in 
young adults with schizophrenia treated with novel neuroleptics and in a comparison group 
of young adults. Schizophr Bull 29:559-572 

64. Levav I, Lipshitz I, Novikov I et al (2007) Cancer risk among parents and siblings of patients 
with schizophrenia. Br J Psychiatry 190:156-161 

65. Catts VS, Catts SV, 0_Toole BI et al (2008) Cancer incidence in patients with 
schizophrenia and their first-degree relatives - a metaanalysis. Acta Psychiatr Scand 117: 
323-336 

66. Preti A (2008) Reduced risk of cancer in schizophrenia: a role for obstetric complications? 
[letter]. Acta Psychiatr Scand 118:251-253 

67. Catts VS, Catts SV (2000) Apoptosis and schizophrenia: is the tumour suppressor gene, p53, 
a candidate susceptibility gene?. Schizophr Res 41:405-415 

68. Jablensky A, Lawrence D (2001) Schizophrenia and cancer: is there a need to invoke a 
protective gene?. Arch Gen Psychiatry 58:579-580 

69. Carney CP, Jones LE (2006) Medical comorbidity in women and men with bipolar disorders: 
A population-based controlled study. Psychosom Med 68:684-691 

70. Barchana M, Levav I, Lipshitz I et al (2008) Enhanced cancer risk among patients with 
bipolar disorder. J Affect Disord 108:43-48 

71. Levav I, Kohn R, Barchana M et al (2009) The risk for cancer among patients with 
schizoaffective disorders. J Affect Disord 114:316-320 

72. Kroenke CH, Bennett GG, Fuchs C et al (2005) Depressive symptoms and prospective 
incidence of colorectal cancer in women. Am J Epidemiol 162:839-848 

73. Nykhcek I, Louwman WJ, Van Nierop PW et al (2003) Depression and the lower risk 
for breast cancer development in middle-aged women: a prospective study. Psychol Med 
33:1111-1117 

74. Osborn DP J, Levy G, Nazareth I et al (2007) Relative risk of cardiovascular and cancer 
mortality in people with severe mental illness from the United Kingdom's General Practice 
Research Database. Arch Gen Psychiatry 64:242-249 

75. Kisely S, Sadek J, MacKenzie A et al (2008) Excess cancer mortality in psychiatric patients. 
Can J Psychiatry 53:753-761 

76. Tran E, Rouillon F, Loze JY et al (2009) Cancer mortality in patients with schizophrenia: an 
11 -year prospective cohort study. Cancer 115:3555-3562 

77. Capasso RM, Lineberry TW, Bostwick JM et al (2008) Mortality in schizophrenia and 
schizoaffective disorder: an Olmsted County, Minnesota cohort: 1950-2005. Schizophr Res 
98:287-294 

78. Kirkpatrick B, Messias E, Harvey PD et al (2008) Is schizophrenia a syndrome of accelerated 
aging?. Schizophr Bull 34:1024-1032 



19 Schizophrenia Spectrum Disorders and Risk for Cancer Morbidity and Mortality 



499 



79. Arnold SE, Talbot K, Hahn CG (2005) Neurodevelopment, neuroplasticity, and new genes 
for schizophrenia. Prog Brain Res 147:319-345 

80. Kendler KS (2005) "A gene for...": the nature of gene action in psychiatric disorders. Am J 
Psychiatry 162:1243-1252 

81. Tabares-Seisdedos R, Rubenstein JL (2009) Chromosome 8p as a potential hub for develop- 
mental neuropsychiatric disorders: implications for schizophrenia, autism and cancer. Mol 
Psychiatry 14:563-589 

82. Park JK, Lee HJ, Kim JW et al (2004) Differences in p53 gene polymorphisms between 
Korean schizophrenia and lung cancer patients. Schizophr Res 67:71-74 

83. Cui DH, Jiang KD, Jiang SD et al (2005) The tumor suppressor adenomatous polyposis coli 
gene is associated with susceptibility to schizophrenia. Mol Psychiatry 10:669-677 

84. Numata S, Ueno S, Iga J et al (2008) TGFBR2 gene expression and genetic association with 
schizophrenia. J Psychiatr Res 42:425-432 

85. Hainaut P, Hollstein M (2000) p53 and human cancer: the first ten thousand mutations. Adv 
Cancer Res 77:81-137 

86. Hollstein M, Sidransky D, Vogelstein B, Harris CC (1991) p53 mutations in human cancers. 
Science 253:49-53 

87. Kastan M (2007) Wild-type p53: tumors can't stand it. Cell 128:837-840 

88. Plummer NW, Gallione CJ, Srinivasan S et al (2004) Loss of p53 sensitizes mice with a 
mutation in Ccml (KRIT1) to development of cerebral vascular malformations. Am J Pathol 
165:1509-1518 

89. Yoon H, Liyanarachchi S, Wright FA et al (2002) Gene expression profiling of isogenic cells 
with different TP53 gene dosage reveals numerous genes that are affected by TP53 dosage 
and identifies CSPG2 as a direct target of p53. Proc Natl Acad Sci USA 99:15632-15637 

90. Chiu HJ, Wang YC, Chen JY et al (2001) Association study of the p53-gene Pro72Arg 
polymorphism in schizophrenia. Psychiatry Res 105:279-283 

91. Papiol S, Arias B, Barrantes-Vidal N et al (2004) Analysis of polymorphisms at the tumor 
suppressor gene p53 (TP53) in contributing to the risk for schizophrenia and its associated 
neurocognitive deficits. Neurosci Lett 363:78-80 

92. Yang Y, Xiao Z, Chen W et al (2004) Tumor suppressor gene TP53 is genetically associated 
with schizophrenia in the Chinese population. Neurosci Lett 369:126-131 

93. Ni X, Trakalo J, Valente J et al (2005) Human p53 tumor suppressor gene (TP53) and 
schizophrenia: case-control and family studies. Neurosci Lett 388:173-178 

94. Tabares'-Seisdedos R, Escarhez T, Martmez-Gimeriez JA et al (2006) Variations in genes reg- 
ulating neuronal migration predict reduced prefrontal cognition in schizophrenia and bipolar 
subjects from mediterranean Spain: a preliminary study. Neuroscience 139:1289-1300 

95. Cully M, You H, Levine AJ et al (2006) Beyond PTEN mutations: the PI3K pathway as an 
integrator of multiple inputs during tumorigenesis. Nat Rev Cancer 6:184-192 

96. van Diepen MT, Eickholt BJ (2008) Function of PTEN during the formation and mainte- 
nance of neuronal circuits in the brain. Dev Neurosci 30:59-64 

97. Avogaro A, de Kreutzenberg SV, Fadini GP (2008) Oxidative stress and vascular disease 
in diabetes: is the dichotomization of insulin signaling still valid?. Free Radic Biol Med 
44:1209-1215 

98. Thiselton DL, Vladimirov VI, Kuo PH et al (2008) AKT1 is associated with schizophre- 
nia across multiple symptom dimensions in the Irish study of high-density schizophrenia 
families. Biol Psychiatry 63:449-457 

99. Asher G, Lotem J, Kama R, Sachs L, Shaul Y (2002) NQOl stabilizes p53 through a distinct 
pathway. Proc Natl Acad Sci USA 99:3099-3104 

100. Fagerholm R, Hofstetter B, Tommiska J et al (2008) NAD(P)H: quinone oxidoreductase 1 
NQ01*2 genotype (P187S) is a strong prognostic and predictive factor in breast cancer. Nat 
Genet 40:844-853 

101 . Usadel H, Brabender J, Danenberg KD et al (2002) Quantitative adenomatous polyposis coli 
promoter methylation analysis in tumor tissue, serum, and plasma DNA of patients with lung 
cancer. Cancer Res 62:371-375 



500 



A.M. Ponizovsky et al. 



102. Harder J, Opitz OG, Brabender J et al (2008) Quantitative promoter methylation analysis of 
hepatocellular carcinoma, cirrhotic and normal liver. Int J Cancer 122:2800-2804 

103. Burdick KE, DeRosse P, Kane JM et al (2010) Association of genetic variation in the MET 
proto-oncogene with schizophrenia and general cognitive ability. Am J Psychiatry 167: 
436-443 

104. Cannon TD (2010) Candidate Gene Studies in the GWAS Era: The MET Proto-Oncogene, 
Neurocognition, and Schizophrenia. Am J Psychiatry 167:369-372 

105. Kalkman HO (2006) The role of the phosphatidylinositide 3-kinase-protein kinase B 
pathway in schizophrenia. Pharmacol Ther 110:117-134 

106. Brazil DP, Hemmings BA (2001) Ten years of protein kinase B signalling: a hard Akt to 
follow. Trends Biochem Sci 26:657-664 

107. Asnaghi L, Bruno P, Priulla M et al (2004) mTOR: a protein kinase switching between life 
and death. Pharmacol Res 50:545-549 

108. Glantz LA, Lewis DA (2000) Decreased dendritic spine density on prefrontal cortical 
pyramidal neurons in schizophrenia. Arch Gen Psychiatry 57:65-73 

109. Law MH, Cotton RG, Berger GE (2006) The role of phospholipases A2 in schizophrenia. 
Mol Psychiatry 11:547-556 

110. Ellert-Miklaszewska A, Kaminska B, Konarska L (2005) Cannabinoids down-regulate 
PI3K/Akt and Erk signaling pathways and activate proapoptotic function of Bad protein. 
Cell Signal 17:25-37 

111. Akhondzadeh S, Nejatisafa AA, Amini H et al (2003) Adjunctive estrogen treatment in 
women with chronic schizophrenia: a double blind, randomized, and placebo-controlled 
trial. Prog Neuro-Psychopharmacol Biol Psychiatry 27:1007-1012 

112. McGrath J, Saari K, Hakko H et al (2004) Vitamin D supplementation during the first 
year of life and risk of schizophrenia: a Finnish birth cohort study. Schizophr Res 67: 
237-245 

113. Kang UG, Roh MS, Jung JR et al (2004) Activation of protein kinase B (Akt) signaling 
after electroconvulsive shock in the rat hippocampus. Prog Neuro-sychopharmacol Biol 
Psychiatry 28:41-44 

1 14. Alimohamad H, Rajakumar N, Seah YH et al (2005) Antipsychotics alter the protein expres- 
sion levels of h-catenin and GSK-3 in the rat medial prefrontal cortex and striatum. Biol 
Psychiatry 57:533-542 

115. Isohanni M, Lauronen E, Moilanen K et al (2005) Predictors of schizophrenia: evidence 
from the Northern Finland 1966 Birth Cohort and other sources. Br J Psychiatry 187(48, 
suppl):s4-7 

116. Clarke MC, Harley M, Cannon M (2006) The role of obstetric events in schizophrenia. 
Schizophr Bull 32:3-8 

117. Rosen CJ (1999) Serum insulin-like growth factors and insulin-like growth factor-binding 
proteins: clinical implications. Clin Chem 45:1384-1390 

118. Lofqvist C, Andersson E, Gelander L et al (2001) Reference values for IGF-1 throughout 
childhood and adolescence: a model that accounts simultaneously for the effect of gender, 
age, and puberty. J Clin Endocrinol Metab 86:5870-5976 

119. Moon RT, Bowerman B, Boutros M et al (1646) The promise and perils of Wnt signaling 
through h-catenin. Science 2002(296): 1644-1646 

120. Osaki M, Oshimura M, Ito H (2004) PI3K-Akt pathway: its functions and alterations in 
human cancer. Apoptosis 9:667-676 

121. Glantz LA, Gilmore JH, Lieberman JA, Jarskog LF (2006) Apoptotic mechanisms and the 
synaptic pathology of schizophrenia. Schizophr Res. 81(1):47— 63 

122. Coultas L, Strasser A (2000) The molecular control of DNA damage-induced cell death. 
Apoptosis 5:491-507 

123. Gerl R, Vaux DL (2005) Apoptosis in the development and treatment of cancer. 
Carcinogenesis 26:263-270 

124. Sastry PS, Rao KS (2000) Apoptosis and the nervous system. J Neurochem 74: 1-20 



19 Schizophrenia Spectrum Disorders and Risk for Cancer Morbidity and Mortality 501 

125. Wyllie AH, Kerr JF, Currie AR (1980) Cell death: the significance of apoptosis. Int Rev Cyt 
68:251- 306 

126. Bredesen DE (1995) Neural apoptosis. Ann Neurol 38:839-851 

127. Oppenheim RW (1991) Cell death during development of the nervous system. Annu Rev 
Neurosci 14:453-501 

128. Arnold SE (1999) Neurodevelopmental abnormalities in schizophrenia: insights from 
neuropathology. Dev Psychopathol 11:439-456 

129. Mala E (2008) Schizophrenia in childhood and adolescence. Neuro Endocrinol Lett 29: 
831-836 

130. Burek MJ, Oppenheim RW (1996) Programmed cell death in the developing nervous system. 
Brain Pathol 6:427-446 

131. Mattson MP, Duan W, Pedersen WA et al (2001) Neurodegenerative disorders and ischemic 
brain diseases. Apoptosis 6:69-81 

132. Morrison RS, Kinoshita Y, Johnson MD et al (2003) p53-dependent cell death signaling in 
neurons. Neurochem Res 28:15-27 

133. Camandola S, Mattson MP (2000) Pro-apoptotic action of PAR-4 involves inhibition of NF- 
kappaB activity and suppression of BCL-2 expression. J Neurosci Res 61:134-139 

134. Mahadik SP, Evans D, Lai H (2001) Oxidative stress and role of antioxidant and omega- 
3 essential fatty acid supplementation in schizophrenia. Prog Neuro-psychopharmacol Biol 
Psychiatry 25:463-493 

135. Mukerjee S, Mahadik SP, Scheffer R et al (1996) Impaired antioxidant defense at the onset 
of psychosis. SchizophrRes 19:19-26 

136. Horrobin DF (1998) The membrane phospholipid hypothesis as a biochemical basis for the 
neurodevelopmental concept of schizophrenia. Schizophr Res 30:193-208 

137. Ponizovsky AM, Modai I, Nechamkin Y et al (2001) Phospholipid patterns of erythrocytes 
in schizophrenia: relationships to symptomatology. Schizophr Res 52:121-126 

138. Ponizovsky AM, Barshtein G, Bergelson LD (2003) Biochemical alterations of erythrocytes 
as an indicator of mental disorders: an overview. Harv Rev Psychiatry 11:317-332 

139. Pettegrew JW, Keshavan MS, Minshew NJ (1993) 3 IP nuclear magnetic resonance spec- 
troscopy: neurodevelopment and schizophrenia. Schizophr Bull 19:35-53 

140. Csatary LK (1972) Chlorpromazines and cancer. Lancet 2:338-339 

141. Driscoll JS, Melnick NR, Quinn FR et al (1978) Psychotropic drugs as potential antitumor 
agents: a selective screening study. Cancer Treat Rep 62:45-59 

142. Nordenberg J, Fenig E, Landau M et al (1999) Effects of psychotropic drugs on cell 
proliferation and differentiation. Biochem Pharmacol 58:1229-1236 

143. Nordenberg J, Perlmutter I, Lavie G et al (2005) Anti-proliferative activity of haloperidol in 
B16 mouse and human SK-MEL-28 melanoma cell lines. Int J Oncol 27:1097-1103 

144. Gil- Ad I, Shtaif B, Shiloh R et al (2001) Evaluation of the neurotoxic activity of typical and 
atypical neuroleptics: relevance to iatrogenic extrapyramidal symptoms. Cell Mol Neurobiol 
21:705-716 

145. Gil- Ad I, Shtaif B, Levkovitz Y et al (2004) Characterization of phenothiazine-induced 
apoptosis in neuroblastoma and glioma cell lines: clinical relevance and possible application 
for brain-derived tumors. J Mol Neurosci 22:189-198 

146. Gil- Ad I, Shtaif B, Levkovitz Y et al (2006) Phenothiazines induce apoptosis in a B 16 mouse 
melanoma cell line and attenuate in vivo melanoma tumor growth. Oncol Rep 15:107-112 

147. Carrillo JA, Bemtez J (1999) Are antipsychotic drugs potentially chemopreventive agents 
for cancer?. Eur J Clin Pharmacol 55:487-488 

148. Dickson RA, Glazer WM (1999) Neuroleptic-induced hyperprolactinemia. Schizophr Res 
35(suppl):S75-S86 

149. Schyve PM, Smithline F, Meltzer HY (1978) Neuroleptic-induced prolactin level elevation 
and breast cancer. Arch Gen Psychiatry 35:1291-1301 

150. Welsch CW, Nagasawa H (1977) Prolactin and murine mammary tumorigenesis: a review. 
Cancer Res 37:951-963 



502 



A.M. Ponizovsky et al. 



151. Duncan KL, Don BR, Schaeffer LD (1977) An introductory study of the influence and role 
of prolactin in mammary tumor growth. Proc West Pharmacol Soc 20:195-197 

152. Pearson OH, Llerena O, Llerena L (1969) Prolactin-dependent rat mammary cancer: a model 
for man?. Trans Assoc Am Physicians 82:225-238 

153. Forrest DA (1972) Introduction: prolactin, the pituitary and breast cancer. In: Boyns AR, 
Griffiths K, eds. Fourth Tenovus Workshop on Prolactin and Carcinogenesis, Alpha Omega 
Alpha Publishing, Cardiff, Wales, 124-127 

154. Wang PS, Walker AM, Tsuang MT et al (2002) Dopamine antagonists and the development 
of breast cancer. Arch Gen Psychiatry 59:1147-1154 

155. Theoharides TC, Konstantinidou A (2003) Antidepressants and risk of cancer: a case of 
misguided associations and priorities. J Clin Psychopharmacol 23:1-4 

156. Cotterchio M, Kreiger N, Darlington G et al (2000) Antidepressant medication use and breast 
cancer risk. Am J Epidemiol 151:951-957 

157. Traub M Antidepressants (SSRIs) may increase breast cancer risk. Proc. 35th Annual 
Meeting Society for Epidemiologic Research, June 19-21, 2000, Seattle, Washington, DC 

158. Marx J (1992) Do antidepressants promote tumors?, [letter] Science 257:22-23 

159. Miller LG (1993) Antidepressants and cancer: cause for concern?. J Clin Psychopharmacol 
13:1-2 

160. Brink S (1995) A different kind of cancer risk. U S News & World Report 9:58-61 

161. Brandes LJ, Arron RJ, Bogdanovic RP et al (1992) Stimulation of malignant growth in 
rodents by antidepressant drugs at clinically relevant doses. Cancer Res 52:3796-3800 

162. Brandes LJ, Warrington RC, Arron RJ et al (1994) Enhanced cancer growth in mice adminis- 
tered daily human-equivalent doses of some HI -antihistamines: predictive in vitro correlates. 
J Natl Cancer Inst 86:770-775 

163. Iishi H, Tatsuta M, Baba M et al (1840) Enhancement by the tricyclic antidepres- 
sant, desipramine of experimental carcinogenesis in rat colon indused by azoxymethane. 
Carcinogenesis 1993(14): 1837-1840 

164. Wright SC, Zhong J, Larrick JW (1994) Inhibition of apoptosis as a mechanism of tumor 
promotion. FASEB J 8:654-660 

165. Bendele RA, Adams ER, Hoffman WP et al (1992) Carcinogenicity studies of fluoxetine 
hydrochloride in rats and mice. Cancer Res 52:6391-6395 

166. Brandes LJ, Macdonald LM, Bogdanovic RP (1985) Evidence that the antiestrogen binding 
site is a histamine or histamine-like receptor. Biochem Biophys Res Commun 126:905-910 

167. Siegel JN, Schwartz A, Askenase PW et al (1982) T-cell suppression and contrasuppression 
induced by histamine H2 and HI receptor agonists, respectively. Proc Natl Acad Sci USA 
79:5052-5056 

168. Steingart AB, Cotterchio M (1995) Do antidepressants cause, promote, or inhibit cancers?. 
J Clin Epidemiol 48:1407-1412 

169. Levkovitz Y, Gil- Ad I, Zeldich E et al (2005) Differential induction of apoptosis by antide- 
pressants in glioma and neuroblastoma cell lines: evidence for p-c-Jun, cytochrome c, and 
caspase-3 involvement. J Mol Neurosci 27:29-42 

170. Gil- Ad I, Zolokov A, Lomnitski L et al (2008) Evaluation of the potential anti-cancer activity 
of the antidepressant sertraline in human colon cancer cell lines and in colorectal cancer- 
xenografted mice. Int J Oncol 33:277-286 

171. Amit BH, Gil- Ad I, Taler M et al (2009) Proapoptotic and chemosensitizing effects of 
selective serotonin reuptake inhibitors on T cell lymphoma/leukemia (Jurkat) in vitro. Eur 
Neuropsychopharmacol 19:726-734 

172. Bassukas ID (1994) Effect of amitriptylline on the growth kinetics of two human cancer 
xenograft lines in nude mice. Int J Oncol 4:977-982 

173. Hisaoka K, Nishida A, Koda T et al (2001) Antidepressant drug treatments induce glial cell 
line-derived neurotrophic factor (GDNF) synthesis and release in rat C6 glioblastoma cells. 
J Neurochem 79:25-34 

174. Bartholeyns J, Fozard JR (1985) Role of histamine in tumor development. TIPS 6:123-125 



19 Schizophrenia Spectrum Disorders and Risk for Cancer Morbidity and Mortality 



503 



175. Nordlund JJ, Askenase PW (1983) The effect of histamine, antihistamines and a mast cell 
stabilizer on the growth of Cloudman melanoma cells in DBA/2 mice. J Invest Dermatol 
81:28-31 

176. Brandes LJ, LaBella FS, Warrington RC (1991) Increased therapeutic index of antineoplas- 
tic drugs in combination with intracellular histamine antagonists. J Natl Cancer Inst 83: 
1329-1336 

177. Sudo K, Monsma J, Katzenellenbogen BS (1983) Antiestrogen binding sites distinct from 
the estrogen receptor: subcellular localization, ligand specificity, and distribution in tissues 
of the rat. Endocrinology 112:425-434 

178. Brandes LJ, Bogdanovic RP (1986) New evidence that the antiestrogen binding site may be 
a novel growth-promoting histamine receptor (?H3) which mediates the antiestrogenic and 
antiproliferative effects of tamoxifen. Biochem Biophys Res Commun 134:601-608 

179. Middleton E, Kandaswami C, Theoharides TC (2000) The effects of plant flavonoids on 
mammalian cells implications for inflammation, heart disease and cancer. Pharmacol Rev 
52:673-751 

180. Theoharides TC, Alexandrakis M, Kempuraj D et al (2001) Anti-inflammatory actions of 
flavonoids and structural requirements for new design. Int J Immunopath Pharmacol 14: 
119-127 

181. Brandes LJ, Bracken SP, Ramsey EWN (1995) N-diethyl-2-[4-(phenylmethyl) phenoxy] 
ethanamine in combination with cyclophosphamide: an active, low-toxicity regiment for 
metastatic hormonally unresponsive prostate cancer. J Clin Oncol 13:1398-1403 

182. Crowson AN, Magro CM (1995) Antidepressant therapy: a possible cause of atypical 
cutaneous lymphoid hyperplasia. Arch Dermatol 131:925-929 

183. Magro CM, Crowson AN (1995) Drugs with antihistaminic properties as a cause of atypical 
cutaneous lymphoid hyperplasia. J Am Acad Dermatol 32:419-428 

184. Kunkel EJ, Woods CM, Rodgers C et al (1997) Consultations for "maladaptive denial 
of illness" in patients with cancer: psychiatric disorders that result in noncompliance. 
Psychooncology 6:139-149 

185. Lohr JB, Flynn K (1992) Smoking and schizophrenia. Schizophr Res 8:93-102 

186. Kanakry CG, Li Z, Nakai Y, Sei Y, Weinberger DR (2007) Neuregulin-1 regulates cell adhe- 
sion via an ErbB2/phosphoinositide-3 kinase/ Akt-dependent pathway: potential implications 
for schizophrenia and cancer. PLoS One 2:el369 



Afterword 



William T. Carpenter 




The Future of the Schizophrenia Construct and Acquisition 
of New Knowledge 

Professor Ritsner has presented three volumes containing the accumulated knowl- 
edge and wisdom developed in the schizophrenia field. Current knowledge is broad 
and deep, but fundamental challenges remain. Some are as old as Kraepelin's 
dementia praecox and Bleuler's group of schizophrenias. "What is schizophrenia?" 
is still a critical question. The construct used to develop new insights and guide 
clinical therapeutics has a profound effect on study designs, research questions, 
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and etiological and therapeutic discovery. In this Afterword I will briefly comment 
on the current paradigm and speculate on a shift that will substantially change the 
construct and the methods of acquiring knowledge. 

Is the Kraepelinian dichotomy dead? The porous boundaries observed between 
schizophrenia and bipolar disorders, as presently defined, suggest the answer is yes. 
However, it is important to appreciate how much the definition of schizophrenia 
has changed since he proposed a disease entity based on the co-morbidity of avoli- 
tion and dissociative pathology. Bleuler's postulate that the dissociative pathology 
was fundamental and primary in all cases, if true, suggested a psychopathologi- 
cal process uniting the various clinical presentations in a single disease concept. 
However, seemingly without comment, this idea radically changed as Schneider's 
symptoms of first rank and Langfeldt's true versus pseudo schizophrenia became 
influential. Movement in the direction of emphasis on ego boundary impairment 
and reality distortion symptoms became almost universal with the criteria-based 
DSM-III. Its revolutionary diagnostic standardization required only a single first 
rank symptom to meet criteria A for schizophrenia and excluded consideration of 
avolitional pathology as a diagnostic criteria. Described in more detail elsewhere [1] 
this movement minimized attention to cognitive pathology and negative symptoms. 
The porous boundary with bipolar disorder observed in genetic and environmental 
risk factors, neuroimaging, cognition, and response to anti-psychotic drugs is not a 
test of Kraepelin's concept. Rather, it may represent, at least in part, the heterogene- 
ity of a syndrome based on psychotic features rather than avolition and dissociative 
pathology. Investigators at the Maryland Psychiatric Research Center have demon- 
strated substantial differences between schizophrenia patients with the negative 
symptom pathology compared to schizophrenia patients without primary negative 
symptoms [2]. 

It is essential that we recognize the syndrome status of the psychotic disorders 
including schizophrenia. Doing so immediately raises the challenge of heterogeneity 
reduction. Does the overlap between syndromes suggest an artificial distinction, or is 
it indicative of a proportion of patients in each syndrome manifesting similar pathol- 
ogy? For example, depression pathology will be found in almost all bipolar patients, 
but also in many patients with schizophrenia. A biomarker for depression would be 
expected to distinguish both groups from non-depressed controls, but may be more 
robust in bipolar cases. However, including only depressed schizophrenia patients 
in the schizophrenia cohort could make the difference disappear. This does not sug- 
gest that schizophrenia and bipolar are the same disorder. Rather, it suggests that 
depressive pathology, found in many different diagnostic groups, may be a domain 
of pathology that merits investigation across diagnostic classes. It would be sur- 
prising if, for example, genes associated with vulnerability to depression were not 
similar in depressed patients from several diagnostic classes. Rather than a genetic 
marker for a single diagnostic class, this genetic profile could be viewed as marking 
vulnerability for depression in several discrete disorders and perhaps in the general 
population as well. 

A paradigm shift is essential to maximize progress in the study of schizophrenia. 
When we recognize schizophrenia as a syndrome, we realize that attempts to define 
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specific disease entities within the syndrome have not worked with traditional sub- 
types, but have had some success based on the presence of deficit pathology [2]. 
Attempts to define dimensions of pathology have been successful. The challenge, 
then, is to advance the most heuristic approach to deconstructing pathologies asso- 
ciated with syndromes. In the context of the IPSS we put forward a proposal for six 
pathology domains in 1974 [3] with substantial overlap with the eloquent analysis 
by Cuesta and Peralta [4] defining eight pathology domains. In the current DSM-V 
process (I serve as chair of the psychosis workgroup) a series of pathology domains 
are being considered in addition to diagnostic class. Schizophrenia and other psy- 
chotic syndromes would be deconstructed into relevant dimensions representing the 
pathologies that vary among patients in the diagnostic class and require specific 
assessment and therapeutic attention. In drug discovery, for example, the paradigm 
moves away from developing a drug for schizophrenia. Sixty years of producing 
similar anti-psychotic drugs without discovery for other key domains of pathology 
illustrates the limited utility of a clinical syndrome. The shift to a deconstruction 
paradigm defines multiple and separable targets for drug discovery. Therapies for a 
pathology domain may thereby be effective in multiple diagnostic classes. If this 
hypothesis is valid, it will transform the developmental pathway for therapeutic 
discovery. Just as we now have dopamine antagonists with efficacy for psychosis 
across diagnostic classes, we may come to have a compound or behavioral treat- 
ment approved for cognition, avolition, depression, anxiety, and other pathology 
domains that cross diagnostic boundaries. 

DSM-V development is in progress. In addition to the usual diagnostic classes 
for psychotic disorders, dimensions for anxiety, depression, mania, restricted affect, 
avolition, cognition, disorganization of thought, delusions, and hallucinations are 
being field tested. Thus clinical assessments will more closely fit the individ- 
ual patient's actual pathology and will position the clinician closer to the issues 
addressed in personalized clinical care. It may also impact future research designs. 
Rather than genome-wide association study (GWAS) analyses for genes associated 
with heterogeneous syndromes, the genetics of specific pathological processes will 
be addressed. Neuroimaging studies may define the structure, function and chem- 
istry associated with specific pathology domains rather than attempting to define 
biomarkers for syndromes. 

This shift in paradigm is relevant for the future study of pathophysiology. 
The NIMH is developing research diagnostic criteria (http://www.nimh.nih.gov/ 
research-funding/rdoc.shtml) based on neural circuit concepts of symptom expres- 
sion. For example, a variety of anxiety and mood disorders may relate to pathology 
in the fear circuitry involving the amygdala and associated structures. NIMH will 
encourage investigators to investigate neural circuits related to the symptom or 
impairment of interest, consider phenotype assessment in animal models and recruit 
patient subjects from the several diagnostic groups associated with the symptom 
complex of interest. It is hoped that translational science will be advanced by more 
clearly assessing genotype/phenotype relationships at the level of brain dysfunction 
where the neuroanatomy and physiology can be "mapped-on" between human and 
animal models. This involves explicit recognition of the syndrome status of many 
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psychiatric disorders where deconstruction into component pathologies is essential, 
and that patients within each syndrome may vary in the domains of pathology with 
which they are afflicted. 

The impact of this paradigm shift will be substantial. Consider the following 
examples: 

• Instead of searching for genes of heterogeneous syndromes, study designs will 
seek association of genes with neural circuits, phenotypes and specific domains 
of pathology. 

• Drug discovery will target domains of pathology seeking novel compounds for 
unmet treatment needs such as cognition and negative symptoms associated with 
some forms of schizophrenia. Efficacy for a specific domain may be relevant 
to cases in several diagnostic classes where patients manifest the pathology in 
question. 

• Neuroimaging will focus on anatomy, function and chemistry at the intersection 
of neural circuit and pathology domain rather than the clinical syndrome level. 

• Psychosocial treatments will be directed at pathology that cuts across diagnos- 
tic boundaries. Instead of broad-based cognitive remediation for schizophrenia, 
interventions will be tested with subjects who manifest the target impairment. 
Thus, tailored CBT will address domains such as depressed affect, avolition, or 
reality distortion rather than major depressive disorder or schizophrenia. 

These three volumes speak to the power and the limitations of the dominant model. 
A paradigm shift, already reflected in some recent studies, promises a new and more 
robust approach to understand psychopathology and to more specifically addressing 
the needs of our patients. 
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